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Adventurers 
in Research... 


Dr. Joseph Slepian 


INVENTOR-SCIENTIST 


One of the world’s foremost authorities 
on the behavior and control of the elec- 
tric arc. He started with Westinghouse in 
1916, and in 1922 was named head of the 
general research section. Four years later, 
he was appointed Research Consulting En- 
gineer, and in 1938 was named Associate 
Director of the Research Laboratories. 


His colleagues at the Westinghouse Research 
Laboratories say of Dr. Joseph Slepian that, 
“he can look at an electric are and see not fire 
and heat, but all of the atoms, ions and molecules 
arranged in a neat mathematical formula”. 
They also say that if you want to know anything 
about arcs, Slepian is your man. 

Dr. Slepian’s work with the electric are hasn’t 
remained in the realm of pure mathematics, 
however, for he combines with it a practical 
knack for invention that has produced some 225 
patentable ideas thus far in his career. 

He developed the De-ion® circuit breaker and 
the De-ion protector tube, which helped pave 
the way for transmission of power at higher 
voltages and for the greatly improved defense 
of power lines against lightning. Similarly, Dr. 


Slepian’s study of arc behavior led to develop- 
ment of the Ignitron mercury-are rectifier. 
Ignitron installations now provide the direct- 
current power for magnesium and aluminum 
plants the nation over. The Ignitron has also 
been adapted as the control element in elec- 
trical circuits that generate power for two of the 
nation’s largest cyclotrons. Its most recent ap- 
plication is in the field of electrified locomotives. 

Of the many honors bestowed on Dr. Slepian, 
nearly all have stressed the happy combination 
of pure science and practical inventiveness. It is 
the kind of combination that at Westinghouse 
has made for the continuous flow of new and 
improved equipment, while providing a fruitful 
source for the products of tomorrow. 


Westinghouse Electric Corp., Pittsburgh, Pa. 
G-10226 
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Surgical Forum 


This new book contains the papers presented at the Surgical 
Forum Sessions of the 1951 Clinical Congress of the American 
College of Surgeons. 


The contributors are drawn from among America’s leading 
younger surgeons. These men discuss the results of their own 
original research and investigation into fundamental surgical 
problems. 


The reports cover such topics as: Experimental Maintenance 
of Life by Intravenous Oxygen; Evaluation of Carbon Dioxide 
Toxicity in Man and Animals; Effect of Radioactive Iodine on 
Gastric Secretion; Cinematographic Study of the Function of 
the Mitral Valve in Situ; Transplantation of the Heart in Dogs; 
ete. 


667 pages, 6%4”x9%”, illustrated. $10.00 Postgraduate Medicine and 
Surgery Series. New. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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ALL THAT ARE NEEDED FOR A COMPLETE Course 
HIGH SCHOOL BIOLOGY 


DIAGRAMMATIC 
COLORS 


Provide Clear Differentiation of Struc- 
ture, Function, and Form in These Inter- 
esting Charts 


30 BOTANICAL 
CHARTS 
with more than 400 drawings 


30 ZOOLOGICAL 
CHARTS 
with more than 350 drawings 
WHICH 
MEET THE REQUIREMENTS 
OF ALL HIGH SCHOOL 
TEXT BOOKS AND 
MANUALS 
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ILLUSTRATIONS 
CLEARLY LABELED 


INVALUABLE IN TEACHING 


Available for Constant 
Pupil Reference 
No, 6940 Size 24x 36 inches 


NO. 6939—BOTANICAL CHARTS, Set of 30, Tripod or Wall Bracket Mount- 
ing, Set, $27.50 


NO. 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or Wall Bracket 
Mounting, Set, $27.50 


NO. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 
ZOOLOGICAL Charts, Complete, $45.00 


W. M. WELCH SCIENTIFIC COMPANY — 


Established 1880 
1515 SEDGWICK STREET, D DEPT. E 


“CHICAGO 10, ILLINOIS, 
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Anthropology in Medicine 


OCcIAL anthropologists and other social scientists 
have been doing unusual things of late: partici- 
pating with physicians in conferences on social medi- 
cine, teaching in medical schools, working with public 
health services in Peru, studying the social structure 
of hospitals, interviewing patients about to undergo 
plastic surgery, and doing psychotherapy with Plains 
Indians. These activities are indicative of a tentative 
liaison between social science and medicine; but as 
yet there has been little real interecommunication. 
The interest shown by physicians in the psycholog- 
ical and social concomitants of bodily disease reflects 
the apparent increase in the incidence of chronic 
physical and mental illness, and reawakened interest 
in the multiple stress and multicausal aspects of dis- 
ease. Physicians seek emotional correlates of organic 
illness and emphasize the stresses placed on man by 
nature, culture, and society. Psychiatrists, especially 
psychoanalysts, look for the organie correlates of 
emotional illness and see culture as part of the outer 
layers of personality that must be peeled back to get 
at deeper unconscious emotional constellations. The 
anthropologist must protest both such formulations 
of culture: the former as setting man in opposition 
to society, the latter as not recognizing that culture is, 
from the moment of birth, built into the conscious 
and unconscious structure of the personality. 

John Ryle, in his Changing Disciplines, speaks of 
our “modern endemies” and says, “In the midst of 
great social changes we have not succeeded in register- 
ing and explaining the accompanying changes in the 
quantity and quality of many of our main diseases.” 
It is not those in the lowest social strata that are most 
subject to modern endemic disorders. The pattern of 
socioeconomic incidence of diabetes, coronary disease, 
hypertensive disorders, and gastric and peptic ulcer 
does not conform to the socioeconomic pattern of 
tuberculosis or infant mortality. The future should 
show much closer collaboration between social science 
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and medicine in the investigation of multiple stress 
illnesses. 

Disease and the practice of medicine are of interest 
to social scientists. One problem is centered in the 
study of the hospital as a social system. Unlike almost 
any other institution in our society, a hospital permits 
little upward movement: no aide can ever become a 
technician, no technician can become a nurse, and no 
nurse can become a doctor. If an individual wishes 
to change his occupational class, he must leave the 
system for prolonged training before returning at a 
higher level. Such a social structure has important 
effects on the nature and flow of communication 
through the system. 

This problem in communication is of particular im- 
portance in mental hospitals, where the illnesses of 
most patients are rooted in the pathology of inter- 
personal relations. In its historical development, the 
mental hospital took over the formal structure of the 
general hospital; yet it seems likely that the rigid 
and custodial character of most mental hospitals is 
not the most satisfactory setting within which to study 
and treat patients suffering from difficulties in getting 
along with their fellow-men. The patient’s behavior 
has meaning in terms of the immediate interpersonal 
situation, and is not to be derived entirely from his 
past history or from an unconscious that is isolated 
from reality. 

A great many patients now admitted to our mental 
hospitals might fare better under ambulatory treat- 
ment. At the same time, many patients must tempo- 
rarily be removed from the anxiety-provoking setting 
of the home. This dilemma raises many theoretical 
and practical problems, and seems to eall for col- 
laborative research between social science and psy- 
chiatry on other types of environmental settings that 
might be more conducive to successful psychothera- 
peutic treatment. 

CavupILL 
Department of Psychiatry and Mental Hygiene 
Yale University 
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The Role of Heparin in Lipoprotein Metabolism 


Christian B. Anfinsen, Edwin Boyle, and Ray K. Brown 


Section on Cellular Physiolo 
National Institutes of Health, U. S. Pu 


EKCENT STUDIES BY GOFMAN AND HIS 
COLLABORATORS (1) have suggested 
the existence of a direct relationship be- 
tween the plasma levels of certain physi- 

cally distinct lipoprotein moieties and the incidence 
of atherosclerotic lesions. These long-range correla- 
tive studies have re¢ently been given considerable 
support by the acute studies of Bragdon (2). His 
experiments, involving the production of early lesions 
in experimental animals by infusion of ultracentrifu- 
gally fractionated hypercholesterolemiec plasma, indi- 
eate that pathogenicity may be much more closely 
related to the levels of certain cholesterol-protein com- 
plexes than to the level of total plasma cholesterol 
itself. 

Although accurate interpretation of these findings 
must await the accumulation of edditional data, the 
tentative conclusions are of considerable interest to 
biochemist and clinician alike, since they suggest that 
a specific chemical defect may be an important etio- 
logie factor in atherosclerosis. In common with several 
other laboratories, therefore, we have begun studies on 
the nature of the linkages that bind cholesterol and 
fats to protein molecules, and of the homeostatic 
mechanisms that control the relative concentrations of 
lipoprotein classes in plasma. 

In 1943 Hahn (3) observed that heparin caused 
rapid clearing of alimentary lipemic plasma in vivo, 
but that this decrease in turbidity did not occur in 
vitro. Other heparinlike substances also produce such 
effects (4). It was recently found by Anderson (5) 
that this “clearing” phenomenon could be brought 
about in vitro by treating lipemic plasma with plasma 
withdrawn from donor animals shortly after intra- 
venous administration of heparin. Anderson’s results 
indicated that heparin administration activated, or 
stimulated the production of, a substance in plasma 
possessing “antichylomicronemic” properties. 

The hypothesis that heparin may play a specific 
role in lipid metabolism and transport has recently 
been extended by the findings of Graham and his 
collaborators (6), who observed that heparin admin- 
istration in rabbits and humans caused a marked re- 
orientation in the distribution of low-density lipopro- 
teins and retarded the formation of high levels of so- 
ealled S, 10-50 lipoproteins during cholesterol feed- 
ing. This latter observation is of particular interest 
in view of the postulated relation between lipopro- 
teins of this density class and the incidence and in- 
duction of atheromata (1, 2). 

In order to facilitate a study of the mechanism of 
the heparin effect, experiments were undertaken to 
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purify and define the components of the in vitro sys- 
tem described by Anderson (5). Since it was of pri- 
mary importance from the standpoint of experimental 
simplification to be able to produce “clearing factor” 
in an isolated tissue system, preliminary studies were 
carried out to determine the richest sources of ac- 
tivity. Restricted perfusions of anesthetized rats and 
dogs with heparinized plasma indicated that the ab- 
dominal and thoracic regions were capable of produe- 
ing clearing activity at high levels. Perfusion of iso- 
lated hind limbs in a similar manner produced no 
clearing factor. The content of clearing factor was 
assayed by measuring the decrease in turbidity per 
unit time upon ineubating the perfusate with alimen- 
tary lipemic plasma obtained from dogs previously 
fed a fatty meal. In these experiments, control per- 
fusions with heparinized saline, before and after per- 
fusion with heparinized plasma, did not yield active 
material. It appeared, therefore, that material in 
plasma was being converted to clearing factor under 
the influence of a tissue catalyst and in the presence 
of heparin. 

The data obtained thus far indicate that, of the 
tissues tested, heart and lung are most active in earry- 
ing out this conversion. In these experiments, rat 
tissue minees were incubated at 38° C or at room tem- 
perature with pooled human plasma to which heparin 
had been added. After centrifugation, the superna- 
tants were tested for clearing activity against lipemic 
dog serum, as described above. Although the nature 
of this tissue factor cannot be ascertained on the basis 
of present data, preliminary experiments indicate that 
cell-free saline homogenates of heart and lung tissue 
retain the ability to catalyze clearing factor produc- 
tion from plasma. The results of a typical experiment 
of this sort are presented in Fig. 1. The data demon- 
strate that each of the components—tissue extract, 
heparin, and plasma—must be present for the pro- 
duction of active material. A small but demonstrable 
formation of clearing factor was observed in certain 
plasma samples incubated with heparin in the absence 
of tissue factor, which suggests that tissue factor may 
occasionally exist in plasma in low concentrations. 

With the in vitro incubation technique it was pos- 
sible to test plasma and plasma fractions for their 
ability to act as precursor in clearing factor forma- 
tion, Normal dog plasma and pooled human plasma 
were fractionated by the low-temperature alcohol 


1This result is in contrast to the findings of Weld (7), 
who obtained clearing of lipemic blood perfused in this 
manner, We have also observed some clearing under these 
conditions, but only in cases where collateral circulation, 
connecting the hind limb and the abdominal region of the 
animal, was still partially operative. 
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F116. 1. The essential role of “tissue factor” in the clearing 
of lipemic plasma: Normal human plasma (0.4 ml) was in- 
cubated with 0.4 ml of a 4:1 saline homogenate of rat heart 
in the presence and absence of heparin (0.25 mg). In the 
upper control, heart extract was replaced by 0.25 mg heparin 
in 0.15 M NaCl. After 15 min at 37° C, the tubes were cen- 
trifuged, 0.5 ml of dog alimentary lipemic serum was added 
to 0.5 ml of the supernatant, and the rate of decrease in 
turbidity determined. 


methods of Cohn, Edsall, and their collaborators (8), 
following their procedures 10 and 6+ 9. ; 

The lyophilized fractions were then incubated with 
minced heart or lung tissue in the presence of heparin. 
After centrifugation, the supernatants were tested for 
clearing factor activity. Although a completely sharp 
fractionation of precursor substance was not obtained 
in these preliminary experiments, the data in Fig. 2 
clearly indicate that the bulk of this material is local- 
ized in Fraction IV-1. 

The fractionation characteristics of the clearing 
factor itself were determined, for the most part, on 
samples of plasma derived from humans, rats, cats, 
or dogs which had received intravenous heparin.? The 
activity produced by such injections was roughly pro- 
portional to the amount of heparin administered. 

In Fig. 3 is presented a typical assay for clearing 
factor activity, in which rough proportionality be- 
tween the volume of active plasma used and the 
change in turbidity is demonstrated. Upon low tem- 
perature alcohol fractionation, clearing activity was 
found to be localized, for the most part, in Fraction 
III-1, 2, 3 (Fig. 4), although Fractions III-0 and I 
exhibited considerable activity as well. It is felt that 
the activity found in Fraction III-0 is not comparable 
with that in other fractions since, as will become evi- 
dent, this fraction contains still another component 
of the complete clearing system in particularly high 
concentration. The purification of the clearing factor 
by the single alcohol fractionation employed (Method 
6+9) is about fourteenfold over the original plasma 
on a protein-nitrogen basis. Its abundant presence in 
Fraction III-1, 2, 3 confirms and extends the results 
of Graham et al. (6), who reported that the factor 
fell in the ultracentrifugal globulin fraction. 


2 Rabbits of the NIH strain were not good sources of clear- 
ing factor, nor was the lipemic plasma of cholesterol-oil-fed 
rabbits significantly changed by clearing factor from other 
sources in respect to either lipoprotein pattern or turbidity. 
The positive ultracentrifugal results of the Donner Labora- 
tory group may well be explained on the basis of species 
variation (personal communication from J. W. Gofman). 


584 


DECREASE IN OPTICAL DENSITY 
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Fic. 2. The distribution of clearing factor-precursor in 
normal human plasma: A solution of each fraction in 0.15 M 
NaCl, at a concentration equivalent to that in whole plasma, 
was incubated with a tissue-factor preparation for 15 min in 
the presence of heparin, and centrifuged. The supernatant 
was tested against lipemic dog plasma for clearing factor 
activity. 


Clearing factor is destroyed by heating at 60° C for 
3 min, high levels of salt, and chymotrypsin digestion 
(Fig. 5, A). Its activity in clearing the turbidity of 
lipemic plasmas is maximal at approximately 40° 
(Fig. 5, B). The optimal pH for the clearing reac- 
tion is about 7.4. Clearing factor (as well as pre- 
eursor (Fraction IV—1) and the tissue factor described 
above) withstand dialysis and lyophilization. The 
properties of clearing factor suggest that it may be 
enzymatic in nature, although further kinetic and 
equilibrium data are necessary to establish this point 
conclusively. 

In order to simplify the test system for the assay 
of clearing factor activity, experiments were carried 
out in which the purified factor, Fraction ITI-1, 2, 3, 
was allowed to act on lipoproteins prepared by flota- 
tion from lipemic plasma, rather than on the plasma 
itself. The lipoprotein substrate was prepared by 
ultracentrifugation, at 80,000 g for one hour, of ali- 
mentary lipemic dog plasma layered under 0.85 per 
cent saline. Surprisingly, no decrease in turbidity was 
observed without the simultaneous addition of the in- 


0.2 ce. 
0.3 cc? 
60 


20 40 
TIME IN MINUTES 

Fic. 3. The decrease in turbidity of lipemic serum as a 
function of clearing factor concentration: Plasma from a 
17-kg dog given 25 mg of heparin intravenously 10 min before 
bleeding was used as a source of clearing factor; 0.0, 0.1, 
0.2, and 0.3 ml were added to 0.5 ml lipemic human plasma, 
and total volumes adjusted to 1.0 ml with 0.15 M NaCl. 
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franatant fraction of plasma. These findings suggested 
the involvement of an additional “coprotein” acting 
in the capacity of acceptor or stimulator in the clear- 
ing system. Alcohol fractionation of plasma resulted 
in the partial purification of this coprotein to the ex- 
tent of about fivefold. The data summarized in Fig. 6 
indicate the essential role of this component in the 
clearing reaction. The distribution of coprotein among 
various plasma fractions is shown in Fig. 7, and it 
will be seen that the bulk of this material was found 
in Fraction III-0. Subsequent ultracentrifugal puri- 
fication has demonstrated that coprotein activity re- 
sides in the nonlipoprotein portion of this fraction. 
A tentative scheme, based on the fractionation 
studies described above, is presented in Fig. 8. In this 
scheme, a soluble tissue substance is depicted as cata- 
lyzing the conversion of a component of plasma, 
Fraction IV-1 to clearing factor, in the presence of 
added heparin (reaction A). The role of heparin in 
this reaction is obseure at present, although the pos- 
sibility that heparin oceurs as a tightly bound pros- 
thetic group of clearing factor is suggested by the 
finding that active Fraction III-1, 2, 3 contains levels 
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Fic, 4. The distribution of clearing factor in the plasma 
of an 18-kg dog which had received 500 mg of heparin 15 
min before bleeding. 
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Fic. 5. A solution of each fraction in 0.15 M NaCl at a 
concentration equivalent to that in whole plasma was tested 
for clearing factor activity against alimentary lipemic dog 
serum. A, the action of chymotrypsin on clearing factor: 
Lower curve, untreated clearing factor (5 mg) ; upper curve, 
0, clearing factor (5 mg) with 0.2 mg chymotrypsin ; upper 
curve, X, 0.2 mg chymotrypsin. The proteins were dissolved 
in 1 ml 0.15 M NaCl, All tubes were buffered to pH 7.9 with 
phosphate buffer, final concentration 0.003 M. All were incu- 
bated at 37° C for 1 hr, and tested for clearing factor activity 
against alimentary lipemic dog serum. 

B, the activity of clearing factor as a function of tempera- 
ture. All samples were placed in a 37° C bath for 3 min 
before reading in the colorimeter, since lipemia turbidity 
varies with temperature. 
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Fic. 6. The involvement of coprotein in the clearing of 
lipemic plasma: Five ml of dog alimentary lipemic serum 
was layered under 5 ml of 0.15 M NaCl and centrifuged at 
80,000 g for 1 hr. The top 1 ml, containing very low-density 
lipoproteins, was separated by the tube-slicing technique, and 
the bottom 2 ml of infranatant was withdrawn. The follow- 
ing determinations were set up: Middle curve, 5 mg purified 
clearing factor (Fraction III-—1, 2, 3) + 14.2 mg purified co- 
protein (Fraction III—0) + water, 0.9 ml; lower curve, 5 mg 
purified clearing factor + infranatant, 0.5 ml,+0.15 M NaCl, 
0.4 ml; upper curve, 5 mg purified clearing factor + 0.15 M 
NaCl, 0.9 ml. After warming, 0.1 ml of the purified lipopro- 
tein was added to each, and the rate of decrease of turbidity 
determined. 


-002 

oO 


fel fr tl Fe Fe Pe Fe Plesme 
1,2,3 


Fie. 7. The distribution of coprotein in normal human 
plasma: Normal human plasma fractions were dissolved in 
0.15 M NaCl at a concentration twice that in the original 
plasma. To 0.5 ml of these fractions was added 0.5 mg of 
purified clearing factor in 0.4 ml 0.15 _M NaCl, and after 
warming to 37° C, 0.1 ml of purified lipoproteins prepared 
by layering 5 ml of dog alimentary lipemia serum under 5 ml 
of 0.15 M NaCl, centrifuging for %4 hr at 80,000 g in the 
Spinco preparative ultracentrifuge, and discarding all but 
the top 1 ml of solution. The turbidity was recorded at vari- 
ous times after the addition of lipoprotein. 


of bound heparin far in excess of that predicted by 
uniform distribution of the injected material in the 
total plasma space.* 

In reaction B, clearing factor is pictured as cata- 
lyzing the physical or chemical redistribution of 
plasma lipids in such a way that turbidity is de- 
creased, or, as in the ultracentrifugal studies of 
Graham et al., and in certain of our own, a reorienta- 
tion of plasma lipoproteins is brought about. The in- 
volvement of “coprotein” in this reaction suggests an 
acceptor role for this substance, although certain 
alternative explanations cannot be ruled out. 


*The authors wish to express their sincere thanks to E. 
Cronkite, of the National Naval Medical Center, for carrying 
out the heparin assays. 
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a) Praction TISSUE FACTOR, FACTOR (III-1,2,3) 


+ HEPARIN 


b) TURBID LiPopRoTEIN GEARING FACTOR DECREASED TURBIDITY 
(HIGH Sp) COPROTEIN (LOWER Sr) 


Fig, 8. 


Since substantial quantities of clearing factor pre- 
cursor and tissue factor exist in normal animals, the 
over-all data suggest that clearing factor may exist 
normally in plasma in low concentrations, dependent 
on available heparin supplies. This conclusion is sup- 
ported by the finding that normal control rats, which 
are the most responsive of the experimental animals 
tested for ability to produce clearing factor upon 
heparin administration, frequently exhibit easily de- 
monstrable clearing activity. The complete absence of 
atheromata in rats is well known (although early 
lesions have recently been induced in these animals 
by direct transfusion of human and rabbit low-density 
lipoproteins) .* 

The studies described in this paper are based for 
the most part on assays by the turbidity-decrease 
method. To relate the reactions outlined in Fig. 8 to 
the “lipoprotein reorientation” described by Graham 
and his collaborators, we have carried out ultracen- 
trifugal tests on lipoprotein preparations before and 
after treatment with purified clearing factor. The re- 
sults indicate that lower S, lipoproteins accumulate 
at the expense of higher S, components, in accordance 
with the findings of the Donner Laboratory group. 

The data presented in Fig. 9 illustrate this re- 
orientation phenomenon brought about by the action 
of purified clearing factor on the lipoproteins of a 
62-year-old male individual with proved myocardial 
infarction. Three ml of serum was ineubated with 40 
mg of Fraction IITI-1, 2, 3 (active clearing factor) 
for 5 hours at 37° with gentle agitation. A control 
sample was run without clearing factor. 

At the end of the incubation period the volume of 
the samples was brought to 10 ml and a density of 
1,063 by the addition of NaCl solution. The low-den- 
sity lipoproteins were separated by centrifugation at 
79,640 g for 18 hours. The top 1.3 ml of each sample 
was removed by the tube-slicing technique and ana- 
lyzed simultaneously in the 12-mm regular and wedge 
cells of the analytical Spinco ultracentrifuge to in- 
sure identical conditions during centrifugation. Photo- 
graphs were taken at the intervals and speeds indi- 
eated in the legend of Fig. 9. The upper patterns in 
each case are from the treated sample. 

Figure 9, B indicates that a decrease in the con- 
centration of the S, 30-150 class of lipoproteins has 


‘J. Bragdon and E. Boyle. Presented at the April meeting 
of the American Association of Pathologists and Bacteriolo- 
gists. 
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Fic. 9. The effect of clearing factor on the ultracentrifugal 
lipoprotein pattern : The upper pattern represents the sample 
treated with purified clearing factor, and the lower the con- 
trol. Conditions: 18° C; density of solvent, 1.063; accelera- 
tion time, 6 min; inclined slit angle, 60°. Air bubble menisci 
are on the left of the pattern, components migrating from 
right to left against the centrifugal field. A, 10,000 rpm dur- 
ing acceleration ; exposure time, 10 sec. B, zero minutes after 
reaching maximum speed, 56,100 rpm; exposure time, 1 sec. 
C, 2 min; exposure time, 1 sec. D, 30 min; exposure time, 
1 sec. 


occurred in the sample treated with clearing factor. 
The patterns in Fig. 9, C indicate a decrease in the 
S, 20-30 class (visible in the lower pattern as an in- 
verted peak) and an increase in the S, 10-20 lipo- 
proteins in the treated sample. The concentration and 
distribution of the “normal” S, 3-10 lipoproteins re- 
main unchanged (Fig. 9, D). 

During the incubation described above, a consider- 
able decrease in the turbidity of the treated sample 
was observed during the first hour. In the course of 
the subsequent 4-hour period, however, a marked in- 
crease in turbidity took place. The appearance of the 
control sample did not change throughout the ineu- 
bation. The patterns in Fig. 9, A (photographed, dur- 
ing acceleration, at a rotor speed of 10,000 rpm) 
clearly show the presence of a large quantity of low- 
density material released in the sample treated with 
clearing factor. This material had migrated out of the 
optical system at 20,000 rpm. 

The accurate interpretation of these findings must 
await further study. Nevertheless, the ultracentrifugal 
results combined with the turbidity changes observed 
suggest that a component of the complete clearing 
system, probably coprotein, present during the first 
hour of incubation was exhausted during the subse- 
quent 4-hour period. This explanation is supported by 
the finding that, in the experiment deseribed above, a 
direct assay indicated the complete absence of co- 
protein in the ultracentrifugal infranatant of the 
sample treated with clearing factor, but considerable 
quantities of coprotein in the untreated control. The 
results presented here are being extended in the di- 
rection of further purification of the components of 
the clearing system and toward a more detailed study 
of the mechanism of lipid labilization both in vivo 
and in vitro under the influence of these purified 
materials. 
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News and Notes 


Mexican Anthropology 

INSUFFICIENT attention has been given to a series 
of unusually fruitful international conferences in an- 
thropology held in Mexico under the sponsorship of 
the Sociedad Mexicana de Antropologia and, more 
recently, with the additional sponsorship of the Con- 
greso Mexicano de Historia. Each round table has 
been organized about a limited region in Mexico and 
has been devoted to an intensive review of knowledge 
and definition of research problems. Important re- 
classifications and syntheses have emerged from some 
of the sessions, and there has been much subsequent 
research. All the round tables have been attended by 
the majority of Mexican anthropologists and by a sig- 
nificant number of North American specialists. Ses- 
sions have been bilingual, and discussion has been 
frank and extensive. Most productive of the round 
tables have perhaps been those on the Olmee, the 
problem of Tula, and relations between the pre-Co- 
lumbian cultures of Mexico and the United States. 

The fifth round table was held in Jalapa, Vera Cruz, 
Juiy 22-29, 1951, concurrently with a conference on 
Vera Cruz history. Sessions were devoted to anthro- 
pogeography, physical anthropology, linguisties, and 
pre-Colonial history. Two sessions each were devoted 
to ethnology and archaeology, and two to survey and 
summary papers. The major theme was “The Huastee, 
Totonac, and their Neighbors.” In the course of the 
meeting an intensive survey was made of existing 
knowledge regarding the entire state of Vera Cruz 
and neighboring areas. Many papers reported the 
results of as yet unpublished research. Important 
topies requiring research were disclosed, and increased 
research activity will unquestionably result. Not the 
least important result was stimulation of official and 
public interest in research problems and encourage- 
ment to research by local scholars. More than 20 North 
American, 1 French, 2 Guatemalan, and approxi- 
mately 50 Mexican anthropologists attended the ses- 
sions. 

An especially significant aspect of the conferences 
was the opportunity to meet and talk informally with 
colleagues from other fields, not to mention the al- 
most fabulous hospitality provided by the Mexican 
hosts. Delegates were transported by bus and ear 
from Mexico City to the state line, where they were 
met by an official delegation from the government of 
Vera Cruz. They were then taken for two days to the 
region of Papantla and had an opportunity to see new 
explorations in the remarkable ruins of Tajin. In the 
ancient main plaza delegates were treated to a number 
of spectacular native Totonac dances, including the 
rare and striking performance of the volador. The 
session was officially opened and closed by the gov- 
ernor of the state, who also received the delegates in 
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a special reception. The mayor and town council of 
the city of Jalapa also presented each delegate with 
a signed diploma making him a guest of honor of the 
city. This gesture was implemented in a very practical 
fashion by the fact that delegates were provided food, 
transportation, and lodging by the government of 
Vera Cruz and the city of Jalapa during their entire 
stay. 

Although not an official round table of the Sociedad 
Mexicana de Antropologia, a similar session was spon- 
sored by the Congreso Mexicano de Historia in Feb- 
ruary. Invited delegates were transported on a de- 
stroyer of the Mexican Navy from Acapuleo to 
Mazatlan, La Paz, and Ensenada. All expenses of 
North American delegates were paid from nearest 
border point of entry and return. Sessions were held 
on the destroyer and also at La Paz and Ensenada. 

Although the topies considered were concerned pri- 
marily with Baja California, the most important dis- 
cussion centered about the region that has been defined 
as the Greater Southwest or Arid North America. 
It became clear that throughout this region many 
problems ignore the international boundary and call 
for international collaboration for their solution. The 
existence of cultures with special ecological adapta- 
tions, found nowhere else in the New World, was 
pointed out. There is also evidence that, throughout 
much of its human history, the area has been occupied 
by cultures oceupying different ecological niches, and 
that at various times there have been coexisting eul- 
tures dependent primarily on hunting, on the one 
hand, and on the collection of wild vegetable products, 
on the other. In addition, in its later phases the region 
has been marked by the coexistence of cultures of the 
aforementioned type and cultures practicing farming. 

Plans were laid at the February meeting for a small 
working conference of people with research interests 
in Arid North America to be held at Hermosillo, 
Sonora, sometime in 1953. Several participants have 
expressed the hope that this may lead at least to an 
informal but nevertheless permanent organization of 
scholars interested in the area, and to the formulation 
of related research plans and a continuous exchange 
of information. 

The suecess of this series of conferences has de- 
pended primarily upon the energy and devotion of a 
group of Mexican scholars, too numerous to list here, 
who have organized these international meetings with 
a minimum of government support. Most of the more 
active individuals are connected with the National 
Institute of History and Anthropology, the National 
Museum of Anthropology, and the National School of 
Anthropology in Mexico City. 

L. Bears 
Department of Anthropology and Sociology 
University of California, Los Angeles 
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Scientists in the News 


At the corporate meeting of the New York Botani- 
eal Garden on May 15, the annual Distinguished 
Service Awards were presented to Arthur M. Ander- 
son, a member of the Board of Managers since 1933 
and treasurer since 1938, and to Liberty Hyde Bailey 
in acknowledgment of his outstanding career as edu- 
eator, administrator, and botanical investigator. The 
citation for exhibits at the New York Botanical 
Garden was awarded to Mrs. Charles Burlingham. C. 
Suydam Cutting, an explorer of the less accessible 
parts of the world, was cited for his service to science 
through the Garden. Elmer D. Merrill, director of the 
Garden from 1930 to 1935, received an award in 
grateful appreciation of his qualities as a scientist 
and for his public services. The first presentation 
of the trophy of the Sarah Gildersleeve Fife Memorial 
Fund was made to Bassett Maguire in recognition of 
his many explorations in Venezuela. At the meeting, 
Charles B. Harding was re-elected president; R. Gor- 
don Wasson was elected treasurer to succeed Arthur 
M. Anderson, who will continue to serve as a mem- 
ber of the Board of Managers. Others re-elected were 
Joseph R. Swan, chairman of the Board; Frederick 
S. Moseley, Jr., vice president; William J. Robbins, 
director; Henry de la Montagne, secretary and as- 
sistant director; J. Mark Kerans, administrator, busi- 
ness manager, and assistant treasurer; and Donald P. 
Rogers, assistant secretary. 


Hugh H. Bennett has retired from the U. S. De- 
partment of Agriculture after nearly half a century 
of service ranging from soil chemist to special assis- 
tant to the Secretary. Dr. Bennett headed the Soil 
Conservation Service from its beginning in 1933 until 
October 1951, when he was named special assistant 
on conservation and resource matters. 


Directors of the Corn Products Refining Company 
have elected Henry L. Cox vice president in charge 
of the chemical division at Argo, Ill. Dr. Cox joined 
the company in 1944. 


John E. Davis is retiring in June as professor of 
physics, William Jewell College. He has been a mem- 
ber of the faculty since 1907 and was chairman of the 
Department of Physies from 1912 to 1948. 


Herbert McLean Evans, professor of anatomy at 
the University of California and Hertzian professor 
of biology and director of the Institute of Experi- 
mental Biology, is the winner of the Passano Founda- 
tion Award for 1952. In 1922 Dr. Evans discovered 
vitamin E, and with O. H. and G. A. Emerson first 
purified and determined the empirical constitution 
of this vitamin in 1935. With C. H. Li and M. E. 
Simpson, he was first to purify the anterior-hypo- 
physeal interstitial-cell-stimulating hormone, the ad- 
renocorticotropic hormone, the hypophyseal growth 
hormone, and the follicule-stimulating hormone. Es- 
tablished in 1943 by the Williams & Wilkins Company, 
medical publishers of Baltimore, the foundation is 
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dedicated to the encouragement of medical research, 
especially that having clinical application. 


Donald G. Fink will join Phileo Corporation on 
June 1 as co-director of Research—Operations. Mr. 
Fink has been associated with Electronics since 1934 
and its editor since 1946. 


Thomas Francis, Jr., chairman of the Department 
of Epidemiology, School of Public Health, Univer- 
sity of Michigan, who was the first to discover more 
than one influenza virus, has been awarded the 
Howard Ricketts Medal of the University of Chicago. 
The Ricketts Medal, honoring the late University of 
Chieago physician who died of typhus May 3, 1910, 
was established by Mrs. H. R. Ricketts in 1949. Dr. 
Francis received the medal at the University of Chi- 
eago May 12, when he spoke on “The Significance of 
Variation among Influenza Viruses.” 


Donald S. Gilmore, president and general manager 
of The Upjohn Company, has been elected president 
of the American Drug Manufacturers Association. Mr. 
Gilmore has been a member of the executive committee 
of the association since 1942 and a vice president 
sinee 1946. 


Recent visitors at the National Bureau of Stand- 
ards included S. Gopalan, deputy director-general, All 
India Radio, New Delhi; I. Tani, Aerodynamics Lab- 
oratory, University of Tokyo; and Edouard Regen- 
streif, physicist, Scientific Section, Unesco, Paris. 


Albert Moore Hand, of Texarkana, Texas, will join 
the staff of the University of Tennessee College of 
Medicine July 1 as instructor in the Divisions of 
Pediatrics and Preventive Medicine. Dr. Hand will 
investigate the pediatric aspects of preventive medi- 
eine. 


The following persons from abroad were recent 
visitors at the Eastern Regional Research Laboratory, 
USDA, Philadelphia: P. A. Hanks, Colonial Sugar 
Refining Co., Sydney, Australia; Francis G. Irving, 
Mowling and Son, Pty., Ltd., Melbourne; and Bhal- 
chantea S. Dane, India. 


Harold Jeffreys, professor of geophysics, St. Johns 
College, Cambridge University, has been named the 
fourteenth recipient of the William Bowie Medal by 
the American Geophysical Union (Committee on Geo- 
physies of the National Research Council), at its 
annual meeting in Washington, D. C. One of the stipu- 
lations of the award is that the recipient must have 
made outstanding contributions to the advancement of 
cooperative research in geophysics. Dr. Jeffreys, who 
has long been active in the International Union of 
Geodesy an. Geophysics, as well as in other organi- 
zations, has heen prominent in cooperative scientific 
activities. The William Bowie Medal was first awarded 
in 1939 to the late William Bowie, world-famed 
geodesist and geophysicist. 


Robert H. Krieble has been appointed engineer in 


Science, Vol. 115 


(Ma 
pan} 

Dr. 

ploy 

H 
the 

spol 
for 

Cor 

“Ge 

T 

nou 

Nat 
of 

trik 
Me; 

anc 

192 

me 
I 

ph 

we 

of 
( 

at 
tut 
Ur 

ag 

me 

sel 
Ol 

jo 
th 
D 
ar 

se 

he 

: 

Vi 

a 

5 F 

= 


charge of the Thomson Laboratory at the Lynn 
(Mass.) River Works of the General Electrie Com- 
pany. He succeeds John I. Hull, who retired in March. 
Dr. Krieble, who was in charge of the laboratory’s 
Chemical and Insulation Section, has been a G-E em- 
ployee since 1943. 


Harry S. Ladd, of the U. S. Geological Survey, gave 
the first lecture of a newly created annual series 
sponsored by the William F. E. Gurley Foundation 
for Paleontology under the Department of Geology, 
Cornell University. The title of his address was 
“Geologic History of the Pacific Basin.” 


The Society for Applied Spectroscopy has an- 
nounced the selection of William F. Meggers, of the 
National Bureau of Standards, as the first recipient 
of its newly established award for outstanding con- 
tributions to the science of applied spectroseopy. Dr. 
Meggers has been a physicist with NBS since 1914 
and has been head of the Spectroscopy Section since 
1920. The award is in the form of a suitably inscribed 
medal. 


Marcel Migeotte has been appointed professor of 
physics at the University of Liége. Dr. Migeotte is 
well known for his studies of the infrared spectrum 
of the sun. 


Carl Neuberg, research professor of biochemistry 
at New York Medical College and Polytechnic Insti- 
tute of Brooklyn, has been invited by the Technical 
University of Munich, to serve as guest professor in 
agricultural chemistry. He will lecture during the sum- 
mer session, and also before the Max Planck Gesell- 
schaft in Goettingen. 


James S. Owens, former executive director of the 
Ohio State University Research Foundation, has 
joined Champion Spark Plug Company as assistant to 
the manager of the company’s Ceramic Division in 
Detroit. Dr. Owens, who served also as professor 
and chairman of the Department of Industrial Re- 
search during his five years at Ohio State, previously 
held industrial research posts with Dow Chemical 
Company and Armstrong Cork Company. 


Don Pletsch, formerly public health adviser, Di- 
vision of International Health, USPHS, has accepted 
a position as entomologist of a World Health Or- 
ganization malaria control demonstration team in 
Formosa. During a two-year assignment he will 
work with local malaria personnel on problems of 
vector bionomics affecting the island-wide malaria 
eradication program now being initiated. 


Paul D. Rosahn, pathologist at the New Britain 
General Hospital and associate clinical professor of 
pathology at Yale Medical School, has been desig- 
nated winner of the second annual Essay Contest of 
the American Dermatological Association. The prize 
was awardec for the best essay submitted for original 
work on some fundamental aspect of dermatology or 
syphilology. The winning essay, entitled “The Ad- 
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verse Influence of Syphilitic Infection on the Lon- 
gevity of Mice and Men,” was based on investigations 
conducted at the New Britain General Hospital and 
the Yale Medical School, supported by grants from 
the National Institutes of Health. Dr. Rosahn pre- 
sented his paper at the meeting of the association at 
Colorado Springs in April. 

Charles M. Switzer, director of the nylon manu- 
facturing division in the Du Pont Company’s Textile 
Fibers Department, has retired and has been sue- 
ceeded by George E. McClellan, director of the rayon 
manufacturing division. The company announced five 
other changes in connection with Mr. Switzer’s re- 
tirement: W. Sam Carpenter, III, who has been di- 
rector of the acetate manufacturing division, was 
appointed head of the rayon manufacturing division. 
William L. Scarborough, manager of the acetate pro- 
duction section, was appointed to succeed Mr. Car- 
penter as director. Thomas Taylor, manager of the 
Spruance rayon plant, Richmond, Va., sueceeds Mr. 
Searborough as manager of the acetate production 
section. Rollin F. Conaway, manager of the Yerkes 
rayon plant at Buffalo, N. Y., was transferred to 
the Spruance plant to sueceed Mr. Taylor as manager 
there. Edward M. Cooper, Jr., manufacturing super- 
intendent of the Old Hickory, Tenn., rayon plant, 
succeeded Dr. Conaway as manager of the Yerkes 
plant. 


Maria Telkes, research associate in metallurgy at 
the Massachusetts Institute of Technology, became 
the first to be honored by the Society of Women En- 
gineers’ Award for Meritorious Contribution to En- 
gineering. The award was presented at the SWE 
national convention in New York, by Dorothy R. 
Young, dean of women at Drexel Institute of 
Technology. 


The board of directors of the National Dairy Prod- 
uets Corporation has named L. A. Van Bomel chair- 
man, and E. E. Stewart president to succeed Mr. Van 
Bomel, who had been president for 11 years. Thomas 
H. McInnerney, founder of the company and chair- 
man since 1941, was named chairman emeritus. Mr. 
Stewart, executive vice president since 1950, vice 
president since 1944, and a director since 1945, has 
been with National Dairy and its associated com- 
panies 32 years. 

Julius Weber, chief of the Department of Photo 
Research, Beth Israel Hospital, New York, since 
1949, has been appointed director of medical pho- 
tography of Medigraphies Ine. Head of photography 
at Columbia-Presbyterian Medical Center for ten 
years, Mr. Weber retains an affiliation with the U. 8. 
Army Chemical Corps and the U. 8. Navy Hospital 
at St. Albans, Long Island, as photographie con- 
sultant. 

The first award of The New York Academy of Medi- 
cine Plaque has been made to Orrin Sage Wightman, 
of New York City. The award was established by the 
council of the academy to be granted “in recognition 
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of extraordinary services rendered to the Academy.” 
Dr. Wightman is chairman of the Academy Board of 
Trustees. He was elected to fellowship in the acad- 
emy in 1905 and was one of the founders of its Medi- 
cal Information Bureau. 


Hugo Zahnd, of the Department of Chemistry of 
Brooklyn College, has been granted a leave of ab- 
sence for the coming academic year. He will spend 
his leave doing research in the Chemical Labora- 
tories of the University of Basel, Switzerland. 


Education 


The Association of University Programs in Hospital 
Administration, financed by the W. K. Kellog Foun- 
dation, will sponsor an 18-month study of the grad- 
uate programs in the field. James A. Hamilton, of 
the University of Minnesota, is chairman of the in- 
dependent nine-member commission that will evaluate 
present educational programs and make specific 
recommendations for improvement. Herluf V. Olsen, 
of Dartmouth, will direct the study, assisted by John 
M. Nicklas. Universities joining in the project are 
Baylor, California, Chicago, Columbia, Iowa, Johns 
Hopkins, Minnesota, Northwestern, Pittsburgh, St. 
Louis, Toronto, Washington, and Yale. 


Under the auspices of the Medieal Advisory Board 
of Hebrew University and Hadassah Medical School 
a medical workshop will be held in Israel June 3-12. 
Participants will inelude Harry Grundfest, Harry 
Eagle, J. J. Golub, Louis Leiter, Israel S. Wechsler, 
and Joseph Hirsh. On June 8-10 a symposium on 
the basic medical sciences will be held under the 
same auspices. Among the many scientists expected 
to attend are Ernest Chain (Microbiological Institute, 
Rome); Dr. Grundfest, David Nachmanson, David 
Rittenberg, and Heinrich Waelsch (College of Physi- 
cians and Surgeons, Columbia University); Severo 
Ochoa (Bellevue); Kurt G. Stern (Brooklyn Poly- 
technic) ; and J. H. Quastel (McGill). In addition to 
presenting papers, the participants will confer with 


their Israeli colleagues on medical teaching and re-~ 


search problems and participate in the ground-break- 
ing ceremony on June 5 for the new medical school 
in Jerusalem. 


Lehigh University has appointed James B. Hartman 
head of the Department of Mechanical Engineering, 
and Arthur F. Gould head of the Department of In- 
dustrial Engineering. Milton C. Stuart, a member 
of the Lehigh faculty since 1926, who has served as 
head of mechanical engineering and acting head of 
industrial engineering, asked to be relieved of ad- 
ministrative duties so that he could devote more time 
to teaching and research. 


Ohio State University will offer a lecture course— 
colloquium on “Steric Factors in Organic Chemistry.” 
John D. Roberts, of MIT, will lecture from June 17 
to mid-July, and Herbert C. Brown, of Purdue, dur- 
ing August. Melvin 8S. Newman, of the OSU Chemis- 
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try Department, will also participate, and further 
details may be obtained from him. 


Tufts College has established a graduate Depart- 
ment of Systems Analysis for the study of man-ma- 
chine systems, based on the integration of mathe- 
matical, physical, engineering, and logical techniques. 
The work is carried on at the Naval Research Labora- 
tory in Washington, D. C. Assistantships paying 
$1600-$2000, with remission of tuition, are available 
for candidates for the M.S. degree. Applications 
should be made to the dean of the graduate school, 
Medford 56, Mass. 


Grants and Fellowships 


American Cyanamid Company has awarded 17 
graduate fellowships in chemistry and chemical engi- 
neering to students in as many universities. The 
stipend consists of $1500, full tuition, and incidental 
laboratory fees, plus $300 for the unrestricted use 
of the student’s department. Cyanamid’s program of 
grants and fellowships also includes financial aid 
for certain medical and agricultural research projects. 


The Morehead Foundation has received a gift of 
$1,000,000 in securities from John M. Morehead to 
augment previous contributions to the scholarship 
fund. Recipients of the second annual award of 
scholarships for graduate work at the University of 
North Carolina are William W. Abbott, James W. 
Coley, John L. Hazlehurst 3d, John V. Hunter 34, 
Peter G. Kalogridis, Edgar Love 3d, Cornelius T. 
Patrick, and William A. White. 


Chas. Pfizer & Co., pharmaceutical manufacturers, 
have established a $1000 Pfizer Scholarship for Medi- 
eal Students at the University of Tennessee College 
of Medicine. 


A. H. Robins Company, Inc., of Richmond, Va., has 
made a three-year grant of $10,500 to expand a pro- 
gram of clinical research in rheumatic disease at 
St. Luke’s Convalescent Hospital, Greenwich, Conn. 
Results obtained with salicylates and p-aminobenzoic 
acid will be studied and compared with those obtained 
with ACTH. R. A. Higgons and Anthony A. Albanese 
will head the study. 


Shell Oil Company has increased its research grants 
for fellowships about 25 per cent for 1952-53. Twelve 
grants of $5000 each have been made for basic re- 
search in chemistry, chemical engineering, geology, 
mechanical engineering, metallurgy-corrosion, and 
physies at Caltech, Carnegie Tech, MIT, Harvard, 
Yale, Stanford, Princeton, and the University of Chi- 
eago. In addition, 45 graduate fellowships, totaling 
$95,000, have been awarded. 


The Sloan Foundation, which made a gift of $5,250,- 
000 to MIT to establish the new School of Industrial 
Management that will open next fall in the former 
headquarters of Lever Brothers, has made an addi- 
tional grant of $1,000,000 to the school. 
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Meetings and Elections 


The American Academy of Arts and Sciences elected 
84 new fellows at its annual meeting, bringing its 
membership to within three of its statutory limit of 
1000. The following were elected foreign honorary 
members: Cornelius Gorter, Franz Eugen Simon, 
Karl von Frisch, James Bertram Collip, Geoffrey 
Crowther, Jaime Torres Bodet, and Alfonso Caso 
Andrade. Edwin H. Land, of the Polaroid Corpo- 
ration, was re-elected president. 


The Bibliographical Society of America elected Curt 
Buhler, of the Morgan Library, president at its meet- 
ing in May at the University of Virginia. He suc- 
ceeds James Babb, of Yale. Clifton W. Barrett was 
elected treasurer and a member of the society’s council. 


Under the sponsorship of FAO and various govern- 
ment agencies, an International Grassland Conference 
will be held Aug. 17-23 at Pennsylvania State Col- 
lege. An Organizing Committee, under the chairman- 
ship of P. V. Cardon, has invited 65 countries to 
participate and expects an attendance of approxi- 
mately 2500 specialists. Four grassland tours of 
typical agricultural areas are being planned to follow 
the congress. Full information on the congress and 
tours may be obtained from the executive secretary, 
Room 1049, 1778 Pennsylvania Ave., N.W., Wash- 
ington, D. C. The five previous grassland congresses 
have been held in Europe. 


LOBUND Institute, University of Notre Dame, will 
hold a colloquium on “Studies on the Growth Effect 
of Antibiotics in Germ-free Animals” June 4. Thomas 
D. Luckey, James A. Reyniers, and Helmut A. Gor- 
don will speak. Notify R. F. Ervin, of the Institute, 
of intention to attend. 


The Mississippi Academy of Sciences elected Clay 
Lyle president, succeeding A. B. Lewis, and named 
C. E. Lane, Jr., president-elect. Clyde Q. Sheely was 
re-elected secretary-treasurer and executive officer, 
and C. B. Galloway was named editor. Nearly 200 
registered for the Biloxi meeting. 


New officers elected by the North Carolina Acad- 
emy of Science are Otto Stuhlman, Jr., president; 
Reinard Harkema, vice president; and John Yar- 
brough, secretary-treasurer. A feature of the annual 
meeting was a symposium on “Genetics and Contem- 
porary Problems.” The 1951 Poteat Award was pre- 
sented to Steve G. Boyce, of North Carolina State, 
for his paper on “Source of Atmospheric Salts.” The 
1953 spring meeting will be held at Raleigh. 


The Pan-American Union of Engineering Societies 
(UPADI) will hold its third congress at Tulane Uni- 
versity, New Orleans, Aug. 25-30, at which it is ex- 
pected the organizational work begun in 1949 in Rio 
de Janeiro and continued in Havana in 1951 will be 
completed. Several delegates and observers plan to 
participate in the Centennial of Engineering in Chi- 
eago after the congress adjourns. Luis Giannattasio, 
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of Montevideo, president of UPADI, will lead the 
meetings. James M. Todd, former president of the 
Engineers Joint Council and of the American Society 
of Mechanical Engineers, is in charge of arrange- 
ments in New Orleans. 


A Symposium on the Dynamics of Growth Processes, 
sponsored by the Society for the Study of Develop- 
ment and Growth and the Committee on Develop- 
mental Biology of the National Research Council, will 
be held at Williams College June 26-29. Among the 
speakers will be L. M. Kozloff, L. Szilard, A. W. 
Pollister, G. Fankhauser, K. R. Porter, D. S. Van 
Fleet, F. W. Went, F. Skoog, R. Gaunt, W. W. Greu- 
lich, D. A. Sholl, G. E. Dickerson, and F. E. Smith. 


Miscellaneous 


The American Medical Association has established 
a Committee on Mental Health, to plan and develop 
operational programs and liaison relationships in the 
field of nervous and mental diseases. Leo Bartemeier 
has been named chairman, and Lauren H. Smith vice 
chairman, Other members include Walter H. Baer, 
Hugh T. Carmichael, Francis M. Forster, M. Ralph 
Kaufman, and Maurice Levine. 


The Blakiston Company, which has published medi- 
eal and scientific books in Philadelphia for more than 
100 years, will move to 575 Madison Ave., New York, 
late this summer. The company will oceupy offices with 
its parent organization, Doubleday & Co. Eunice 
Stevens has been appointed editor-in-chief, and 
James B. Lackey continues as science editor. 


The following members of the 24-member National 
Science Board of the National Science Foundation, 
whose initial two-year terms expired on May 10, have 
been reappointed by President Truman for full six- 
year terms: Sophie D. Aberle, Robert P. Barnes, 
Chester I. Barnard, Detley W. Bronk, Gerty T. Cori, 
Charles Dollard, Robert F. Loeb, and Andrey A. 
Potter. 


Chemicals wanted by the Registry of Rare Chemi- 
cals, 35 W. 33rd St., Chieago 16, IIL, inelude calcium 
vanadate; sodium ferrate; diethyl arsenic bromide; 
zine methionine; vinyl sulfonie acid; ethyl ortho ear- 
bonate; propargylie acid; piperolynie acid; 1,2,3,4- 
tetracarboxybutane; tetrahydrosylvan; tetrazolium 
violet; hexa-(p-biphenyl)ethane; 8-mereaptoquin- 
oline; m-methyl acridone; 6-methyloctanoie acid; 
luminol; tropine; selachyl aleohol; seopine; and 
epicatechin. 


Three publications of possible interest to American 
scientists are now available at H. M. Stationery Office, 
London, or at the British Information Services in 
New York: Directory of Collections [of microorgan- 
isms] and List of Species maintained in the United 
Kingdom and the Crown Colonies; Selected Govern- 
ment Research Reports, Vol. 3: Protection and Elec- 
trodeposition of Metals; and Report of the Radio Re- 
search Board for the Year 1950. 
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Association Affairs 


Preliminary Announcement 
Sixth St. Louis Meeting 


December 26-31, 1952 
Raymond L. Taylor, Assistant Administrative Secretary 


The 119th Meeting of the AmerIcAN ASSOCIATION 
FOR THE ADVANCEMENT OF ScrENcE—the annual meet- 
ing for the year 1952—promises to be one of the most 
significant meetings the AAAS has ever held. No 
organization that has grown each year until it now 
has 232 affiliates and nearly 50,000 individual mem- 
bers could hold an unimportant meeting, but this year 
certain programs will have especial significance in a 
time of tension and emergency. Consistent with the 
prime purposes for which it was founded more than 
104 years ago, the Association’s meeting will bring 
together leaders and younger men and women in 
every field of science, not only to read papers and 
diseuss their specialties but also to attack some of 
the problems that affect science and the world today. 
Several of the programs, and particularly the general 
symposia, will merit the attention and attendance of 
all who can possibly journey to St. Louis. 

At this year’s meeting—which has as its theme “The 
Common Ground of Science, Mathematics, Engineer- 
ing, and Industry,” and which is officially recognized 
as the final event of the Centennial of Engineering— 
it is anticipated that there will be an increased at- 
tendance of engineers and industrial scientists meet- 
ing with scientists in other fields. At the same time, 
however, all 18 of the Association’s sections and sub- 
sections have planned attractive programs of their 
own, and at least ten sections will have sessions for 
contributed papers. Some 30 societies have scheduled 
national meetings or regional sessions with the AAAS. 
The relative nearness of St. Louis to all large Mid- 
western institutions assures a good attendance from 
this great area but, as usual, no section of the United 
States and Canada will be unrepresented. 

The Association will sponsor two general symposia 
that will equal, and may even surpass, those on 
“Soviet Science” and “Operation Knowledge” at last 
year’s Philadelphia meeting. The first of these, sched- 
uled for early in the meeting period, is “Disaster 
Recovery,” first proposed by the AAAS Section M 
Committee, and adopted with enthusiasm by the 
AAAS Symposium Committee. In seope, its three or 
four sessions will deal with recovery from disasters 
of natural origin (floods, hurricanes), from large- 
seale industrial disasters, and from such disasters as 
wartime urban fire raids and atomic blasts. National 
and international authorities will be among the speak- 
ers; there will be a serious attempt to assess the com- 
mon principles of the reactions and recovery of com- 
munities; and such aspects as emergency and health 
measures, law and order, psychology and morale, re- 
establishment of transport and communications, legal 
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questions (identification of casualties, replacement of 
records), and rebuilding and city planning will be 
considered. 

The second general symposium, which will comprise 
two sessions on December 30, will consider latest 
developments in “The Nation’s Nutrition,” from “soil 
to cytoplasm.” Following an introductory examina- 
tion of soils from a nutritional point of view, photo- 
synthesis, and plant and animal food products, the 
larger part of the program will be concerned with 
the biochemistry of human nutrition, calorie require- 
ments, protein requirements and amino acids, vita- 
mins and trace bio-elements, and food processing and 
its effects. Howard B. Lewis, chairman of the De- 
partment of Biological Chemistry, University of 
Michigan, is program chairman. 

The week’s activities will center in the Henry W. 
Kiel Auditorium, within a few blocks of all down- 
town hotels. Here will be held the general symposia, 
some of the mathematical sessions, the sessions of the 
Oak Ridge Institute of Nuclear Studies, nearly all the 
sectional programs, the National Geographic Society’s 
Annual Lecture, and the Biologists’ Smoker. The phys- 
ical relationships of the session rooms, the Main Regis- 
tration, the Visible Directory of Registrants, the 
AAAS Science Theatre, and the Annual Exposition 
of Science and Industry, which will fill the Audi- 
torium’s Convention Hall, are almost ideal. 

Hotels. The Jefferson Hotel will be AAAS Head- 
quarters and will house the engineers and the physical 
and industrial scientists. It will be the locale of such 
evening events as the AAAS Presidential Address and 
Reception, December 28; the Sigma Xi Annual Ad- 
dress, December 29; and the Annual Address of the 
Scientific Research Society of America, December 30. 
The Statler will be headquarters for the Society of 
Systematic Zoology, the Herpetologists League, Alpha 
Epsilon Delta, and other medical and biological 
groups, including the botanists and the ecologists. The 
three science teaching societies, the National Associa- 
tion of Biology Teachers, the National Science Teach- 
ers Association, and the American Nature Study 
Society, will occupy the Hotel De Soto. The Amer- 
ican Mathematical Society and the Mathematical 
Association of America, which are meeting with the 
AAAS for the first time since 1949, will hold most 
of their sessions on the campus of Washington Uni- 
versity and will probably be housed in the Forest 
Park, Kingsway, and Roosevelt hotels. Among other 
hotels that have pledged sleeping accommodations at 
moderate rates are the Lennox, Mark Twain, and 
Mayfair (all convenient to the De Soto, Jefferson, 
Statler, and the Kiel Auditorium). Housing informa- 
tion and coupons for room reservations will appear 
in Scrence and Tue Screntiric Monruty beginning 
about the end of July. 

Advance registration. As in recent years, advance 
registrants will receive the General Program early 
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in December by first-class mail. Coupons will appear 
in the AAAS journals, beginning in late July. This 
year, the General Program will be simplified in for- 
mat, its directory content will be increased, and, 
in response to an increasing demand, it will be made 
available to others not planning to attend. 


THE PROGRAMS 
A—Mathematics 
The American Mathematical Society, holding its na- 
tional meeting with the AAAS, will have some 17 ses- 
sions for short contributed papers, three invited ad- 
dresses, a business meeting, and a banquet. President 
J. Von Neumann will deliver his retiring address, and 
the Gibbs Lecture will be given by Marston Morse; 
both are in the Institute for Advanced Study. The 
national meeting of the Mathematical Association of 
America is scheduled for December 30. The vice-presi- 
dential address of the chairman of AAAS Section A 
will be given by R. L. Wilder, University of Michigan. 


B—Physics 

The American Meteorological Society, which will hold 
its 119th meeting with the AAAS, plans a number of 
sessions for contributed papers. The Oak Ridge Insti- 
tute of Nuclear Studies will have two symposia: ‘‘ Use 
of Radioisotopes in Industry,’’ which will be cospon- 
sored by Section B; and ‘‘ Research Applications of 
Carbon 14;’’ ORINS will sponsor a luncheon the 
same day. The St. Louis University Institute of Geo- 
physics, the American Meteorological Society, and the 
American Geophysical Union will cosponsor one or 
more symposia in geophysics (meteorology, seismology, 
hydrology). AAAS Section B, in addition to its co- 
sponsorship of the radioisotopes symposium, will have 
a symposium on ‘‘Magnetic Resonance and its Appli- 
eations;’’ at the physicists’ dinner, Arthur H. Comp- 
ton, Chancellor of Washington University, will give the 
vice-presidential address. 


C—Chemistry 
AAAS Section C has allotted two days for contributed 
papers in the principal fields of chemistry and the re- 
maining four days for a series of symposia on medical 
and industrial chemistry. 


D—Astronomy 
The American Astronomical Society has not yet decided 
on its national meeting plans for 1952. The program 
of AAAS Section D, however, will include at least one 
technical symposium and a vice-presidential address by 
Harold L. Alden, Leander McCormick Observatory, 
University of Virginia. 


E—Geology and Geography 

The Geological Society of America and AAAS Section 
E will cosponsor sessions for contributed papers in gen- 
eral geology; a two-session symposium on ‘‘ Modern 
Research of the State Geological Surveys and its Eco- 
nomic Values.’’ This program of six papers, by as 
many state geologists, with six planned discussions, 
has been arranged by M. M. Leighton, chief, Illinois 
Geological Survey. There will also be a second sym- 
posium ; and at a smoker, George W. White, University 
of Illinois, will give the vice-presidential address. Sec- 
tion E will also have two sessions for contributed pap- 
ers in geography. The National Speleological Society 
plans a regional meeting. The National Geographic 
Society has scheduled its Annual Lecture for Monday 
evening, December 29. 
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F—Zool gi 1 

The Society of Systematic Zoology—with 1100 mem- 
bers, now one of the nation’s largest zoological socie- 
ties, concerned with all natural history phases of zool- 
ogy—is holding its national meeting with the AAAS. 
In conjunction with AAAS Section F it will hold ses- 
sions for contributed papers in the mornings, book 
panels in the afternoons, and symposia of both tech- 
nical and general interest in the evenings. The book 
panels will discuss two recent books on evolution and 
six recent texts in college biology and zoology; partici- 
pants will include the authors and well-known zoolo- 
gists, biochemists, psychologists, and paleontologists. 
Other zoological and science teaching societies will 
cosponsor appropriate sessions. The Herpetologists 
League will have a symposium on the common names 
of reptiles and amphibians of the United States, De- 
eember 30. 


FG—Zoological and Botanical Sciences 

The National Association of Biology Teachers, for 
which this is the annual national meeting, will hold 
nine sessions and a luncheon over a five-day period, 
the last two days being devoted to the NABT Con- 
servation Project. The American Nature Study Society, 
at its annual national meeting with the AAAS, will 
hold four days of sessions, including a symposium on 
the Nature Study Movement and panels on Nature 
Photography and Nature in Radio, Television, Press, 
and Magazines; President Roger Tory Peterson will 
preside. The Ecological Society of America, for which 
this is one of three regular meetings, will cosponsor 
the paper-reading sessions in plant and animal ecology 
of Sections F and G, a symposium on ‘‘The Western 
Range,’’ of which F. W. Albertson, Fort Hays Kansas 
State College, is program chairman, and the AAAS 
Section G symposium ‘‘The American Midwest: I— 
The Cradle of Ecology; II1—The Cradle of Conserva- 
tion.’’ 


G—Botanical Sciences 

In addition to the preceding symposium, AAAS Sec- 
tion G will have sessions for contributed papers in the 
principal fields of botany, a symposium in plant physi- 
ology cosponsored by the Illinois and Purdue Chapters 
of the American Society of Plant Physiologists and 
the American Society of Naturalists, arranged by 
Barry Commoner. 


H—Anthropology 
AAAS Section H has planned sessions for contributed 
papers, symposia on ‘‘New Developments in South- 
western Archaeology,’’ ‘‘The Plains and the Rio 
Grande Pueblos,’’ and, with Section K, a four-session 
symposium on ‘‘World Plans for Technical Assist- 
ance.’’ 


I—Psychology 
AAAS Section I has scheduled sessions for contributed 
papers, a symposium on ‘‘ Problems in Psychotherapy,’’ 
and a two-session symposium, ‘‘Men and Machines,’’ 
of which Philip H. Du Bois, Washington University, 
is program chairman. As usual, the vice-presidential 
addresses of Sections I and Q will be given jointly. 

K—Social and Economic Sciences 
AAAS Section K, in addition to the joint program with 
Section H, above, and with Section O, below, will hold 
a session on ‘‘Social Ecology,’’ arranged by Amos 
Hawley, University of Michigan; will hold a joint 
session with the American Statistical Association; and 
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will cosponsor a symposium with the National Academy 
of Economics and Political Science. The National So- 
cial Science Honor Society, Pi Gamma Mu, will col- 
laborate and will hold its annual luncheon. 


L—History and Philosophy of Science 
The Philosophy of Science Association plans five ses- 
sions. AAAS Section L will cosponsor some of these, 
certain programs of Sections F and G, and is arrang- 
ing programs on the methodology of industrial research 
and on the history of science, cosponsored by the His- 
tory of Science Society. 

M—Engineering 
AAAS Section M, which suggested and will assist with 
the Disaster Recovery general symposium, will have a 
six-session symposium on ‘‘Cooperation between Sci- 
ence, Engineering, and Industry;’’ will cosponsor a 
program being jointly arranged by the St. Louis Uni- 
versity Department of Engineering, the Washington 
University School of Engineering, and the Engineers’ 
Club of St. Louis; will cosponsor certain programs of 
AAAS Sections I, N, and P; and will cosponsor an 
important program on rail transportation, which will 
be arranged by the Association of American Railroads. 
Topics included are The Railroad Research Laboratory 
at the Illinois Institute of Technology, Scientific and 
Engineering Aspects of Central Traffic Control, Diesel 
Operation, and the Economies of Electrification vs. 
Dieselization. 

N—Medical Sciences 
The American Psychiatric Association is arranging a 
special program, under the direction of Jacob E. Fine- 
singer, University of Maryland. Alpha Epsilon Delta, 
National Premedical Society, will hold its annual 
luncheon and is arranging a symposium. AAAS Sec- 
tion N is cosponsoring the symposia of Section I; the 
vice-presidential address will be given by William 8. 
MeCann, University of Rochester. 

Nm—Medicine 
AAAS Subsection Nm will have an exhibit on ‘‘ Medi- 
cine and Instrumentation;’’ and will have symposia 
on..‘‘ Industrial Hygiene and Toxicology,’’ ‘‘ Human 
Engineering,’’ cosponsored by Section M, and another 
to be decided. 

Nd—Dentistry 
AAAS Subsection Nd will hold sessions for contributed 
papers and three symposia, ‘‘Scientific Aspects of 
Dental Filling Materials,’’ ‘‘ Engineering and Chemi- 
eal Factors of Water Fluoridation,’’ and ‘‘The Chem- 
istry of Saliva;’’ there will also be a luncheon. 

Np—Pharmacy 
AAAS Subsection Np plans sessions for contributed 
papers from (a) pharmaceutical manufacturing firms, 
(b) accredited schools of pharmacy, and (c) pharmacy 
associations, It will have a symposium on ‘‘ Newest 
Drug Therapy Agents.’’ The American Society of Hos- 
pital Pharmacists and the Scientific Section, American 
Pharmaceutical Association, will cosponsor this pro- 
gram, of which George F. Archambault, U. 8. Public 
Health Service, is chairman. 

O—Agriculture 
AAAS Section O, jointly with Section K, will have a 
four-session symposium on ‘‘Combined Resource De- 
velopment with Special Reference to the Missouri Val- 
ley.’’ The seope includes soils, vegetation, agriculture, 
minerals, hydrology, industrial development, invest- 
ment, government. Charles E. Kellogg, chief, U. 8. 
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Soil Survey, program chairman, has received accept 
ances from distinguished authorities for each aspect; 
the treatment will be objective, with emphasis on sci- 
entific principles throughout. 

P—Industrial Science 
The American Industrial Hygiene Association will hold 
a regional meeting with the AAAS on December 30. 
The Society for Industrial Microbiology, for which this 
is one of two regular meetings, will hold six or more 
sessions. A symposium and conference of industrial 
microbiologists is being arranged by J. E. MeClary, 
director of research, Anheuser-Busch, Inc., which will 
be cosponsored by AAAS Section P, the Society for 
Industrial Microbiology, the Mycological Society of 
America, and the St. Louis Academy of Science. The 
program of AAAS Section P is incomplete but is ex- 
pected to surpass the excellent initial program. 

Q—Education 
AAAS Section Q will have sessions for contributed 
papers, symposia on ‘‘Contributions of Education to 
Engineering and Industry,’’ ‘‘Contributions of En- 
gineering and Industry to Education,’’ and a panel on 
‘*The Regents Examination System in New York.’’ 
The first session, ‘‘An Evaluation of the New York 
State Regents Examinations in Science,’’ will be co- 
sponsored by the AAAS Cooperative Committee on the 
Teaching of Science and Mathematics and the National 
Science Teachers Association. The Cooperative Com- 
mittee will also sponsor a meeting on the topic ‘‘ The 
Identification of Talented Youth in Science and Mathe- 
maties,’’ and is joining with the National Science 
Teachers Association, the National Association of Bi- 
ology Teachers, and the American Nature Study So- 
ciety in sponsoring several sessions devoted to a con- 
sideration of effective techniques for implementing 
science teaching objectives at the various levels of 
instruction, special methods for dealing with slow and 
with rapid learners, and desirable characteristics of 
science textbooks. The National Science Teachers As- 
sociation, holding its four-day national meeting with 
the AAAS, will have a series of sessions, including one 
on ‘Plans for the Future Scientists of America Foun- 
dation.’’ 


X—Science in General 

The Academy Conference, with official delegates from 
most of the 38 academies of science affiliated with the 
AAAS, will hold two sessions devoted to round-table 
discussions of academy problems and a dinner; the 
retiring president, Clinton L, Baker, Southwestern Col- 
lege, will deliver an address on the history of the Acad- 
emy Conference. The St. Louis Academy of Science 
will hold its December meeting with the AAAS. The 
Conference on Scientific Manpower II will hold ses- 
sions on three consecutive mornings on ‘‘ Review and 
Assessment of Research on Scientific and Engineering 
Manpower,’’ ‘‘Functions and Utilization of Rosters 
and Directories of Specialized Manpower,’’ and ‘‘ Na- 
tional Policies for Military Service.’’ The program, 
under the chairmanship of Ralph M. Hogan, Human 
Resources Division, Office of Naval Research, will be 
cosponsored by the Engineering Manpower Commission 
and other agencies, including the AAAS Cooperative 
Committee. The National Association of Science Writ- 
ers will hold its semiannual meeting with the AAAS 
and will have a program. The Annual Addresses or 
Lectures of the National Geographic Society, the Sci- 
entific Research Society of America, and the Society of 
the Sigma Xi have already been mentioned. 
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Technical Papers 


A Possible Mechanism for the Nerve- 
blocking Action of n-Amyl Carbamate* 


Frederick Crescitelli? 


Department of Zoology, 
University of California, Los Angeles 


This communication is a brief account of two ex- 
periments which suggest that in nerve block by n- 
amyl carbamate an interaction occurs which involves 
a sodium mechanism in nerve. The first experiment is 
summarized in Fig. 1. The sciatic-peroneal nerve of a 
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Fie, 1. Height of A potential, in percentage vs time in min. 
Curves on left represent action, curves on right are of re- 
covery. R indicates replacement of test solution with Ringer's 
solution. NA indicates moment of addition of 0.011 M NaCl. 


bullfrog was removed and desheathed. The nerve was 
then placed in a moist chamber and mounted on silver- 
silver chloride stimulating and recording electrodes. 
The monophasic action potentials in the A group of 
fibers were then recorded oscillographically. In Fig. 1 
the compound A spike height, in percentage, is plotted 
against the time, in minutes, in order to illustrate the 
course of events. Curve A shows “that n-amyl car- 
bamate (0.0055 M) made up in Ringer’s solution, 
when added to a 20-mm segment of nerve between the 
stimulating and recording electrodes, did not reduce 
the spike height in 6 min. At 7 min, which is the zero 
time (NA) in the recovery curve (A) to the right, a 
solution containing 0.011 M NaCl and 0.099 M choline 
chloride was added to the nerve segment in place of 
the amyl carbamate—Ringer’s solution. This caused 
only slight reduction of the A spike. It is known 
(unpublished observations in this laboratory) that a 
0.011 M NaCl is able to maintain activity in most of 
the A fibers of the bullfrog sciatic-peroneal nerve. 
Curve B next illustrates the point that a 0.11 M 
choline chloride solution, with no NaCl, caused a rapid 

1 Aided by a grant from the Division of Research Grants 
and Fellowships, National Institutes of Health, U. 8. Public 
Health Service, and by a grant from the Board of Research, 


University of California. 
2 With the technical assistance of Robert J. Dellenback. 


May 30, 1952 


conduction block which was complete in 8 min. This 
block was due to the absence of sodium ions. Rapid 
recovery from this block occurred when a solution of 
0.011 M NaCl and 0.099 M choline chloride was added 
to the nerve segment at the time indicated as NA. 

Curve C represents the significant section of the ex- 
periment. It shows that very rapid block was pro- 
duced by a NaCl-free solution of 0.0055 M amyl ecar- 
bamate in 0.11 M choline chloride. Thus a concentra- 
tion of amyl carbamate, which in Ringer’s solution 
was ineffective (Curve A), produced a facilitation of 
block when it was employed in the sodium-free solu- 
tion. Upon the addition of a solution of 0.011 M NaCl 
and 0.099 M choline chloride in place of the amyl 
carbamate solution, no recovery took place until 
Ringer’s fluid was added at the seventh minute of the 
recovery portion of Curve C. Complete inhibition of 
recovery by the ordinarily effective 0.011 M NaCl was 
obtained. The data for Curve D were next obtained. 
This was a repetition of the B section of the experi- 
ment and was carried out in order to show that the 
carbamate action was reversible and that the effect 
shown in Curve C was not due to a temporal deteriora- 
tion of the nerve preparation. 

The experiment of Fig. 1 illustrates an inhibitory 
action of n-amyl carbamate on the process of recovery 
by 0.011 M NaCl. It is also possible to demonstrate 
the converse effect—i.e., an inhibition of the amyl 
carbamate—blocking action by sodivm ions. The effect 
is summarized in Fig. 2. Curve A illustrates the point 
that a 0.022 M NaCl solution, with sucrose serving as 
the osmotic substitute for the deficient NaCl, had no 
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Fic, 2. Plot of A potential vs time (min). Curve A, lack 
of action by a solution of 0.022 M NaCl and 0.18 M sucrose. 
Curve B, block by a solution of amyl carbamate (0.0047 M), 
NaCl (0.022 M), and sucrose (0.18 M). Ringer's solution was 
added at moment indicated by R. Curve C, block by same test 
solution as in Curve B. At moment indicated by letter A, a 
solution of amyl carbamate (0.0047 M) and NaCl (0.11 M) 
replaced the test solution. Data for Curves A and B were 
obtained on one nerve, and Curve C data were obtained on 
the mate nerve. All solutions contained, besides the sub- 
stances indicated, CaC KCl, and phosphate buffer as in 
Ringer's solution. The pH was 7.2-7.3, and the temperature 
of the bath for the nerve chamber was 23.5° C + 0.5. 
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significant action on the compound A spike of the 
desheathed sciatic-peroneal nerve of the bullfrog. 
Many experiments in this laboratory have shown that 
this concentration of NaCl is more than sufficient to 
maintain conduction in the A group of fibers in the 
bullfrog sciatic nerve. Curve B shows the rapid con- 
duction block in the A fibers by a solution containing 
0.0047 M amy] carbamate and 0.022 M NaCl. Addition 
of Ringer’s solution at 16 min in place of the test 
solution caused a rapid return of the A activity. The 
erucial segment of the experiment is shown as Curve 
C. This illustrates the conduction block by a solution 
of 0.0047 M amyl carbamate and 0.022 M NaCl. At 26 
min, when nearly complete block was achieved, the 
amyl carbamate solution was replaced by a second 
solution containing again 0.0047 M amyl carbamate 
but with the NaCl increased to 0.11 M. This caused a 
rapid recovery of conduction at a rate which was cer- 
tainly no less than that of the previous run (Curve 
B). The’ experiment’ clearly demonstrates the reversal 
of block in the presence of amyl carbamate by in- 
ereased sodium concentration. 

Both types of experiments (Figs. 1 and 2) were 
simple, conclusive, and repeatable at will. The results 
suggest the existence of an intimate interaction be- 
tween amyl carbamate and sodium. Present experi- 
ments, now in progress, suggest that other nerve- 
blocking drugs behave in a similar manner. The 
experiments, although subject to several interpreta- 
tions, are most simply explained in the light of pres- 
ent knowledge on the assumption that amyl carbamate 
interferes, directly or indirectly, with a sodium mecha- 
nism. The experiments are of especial interest in rela- 
tion to the sodium hypothesis of nerve conduction (1). 


Reference 
1. Hopexin, A. L. Biol. Revs. Cambridge Phil. Soc., 26, 339 
(1951). 


Manuscript received December 24, 1951. 


The Action of Pectinol and Pectin 
Esterase on Sections of Rat and 
Guinea Pig Stomachs* 


Perihan Cambel? 


Cancer Research Laboratory, 
University of Florida, Gainesville 


MeManus and Saunders (1) showed that periodic 
acid-Schiff (PAS) positive materials are removed with 
pectinase and less completely with pectinol.. Pectin 
esterase did not remove these substances, but en- 
hanced the PAS-coloration. The authors used human 
tissues (colon, bronchial mucins, and kidney) for 
their investigations. An attempt to compare the action 
of pectinol and pectin esterase on the stomach of the 
albino rat and of the guinea pig seemed of interest. 

1 This investigation was supported by Research Grant C-976 
from the National Cancer Institute of the National Institutes 


of Health, U. S. Public Health Service. 
2 With the technical assistance of Dorothy Sawicki. 
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Ten 2—8-month-old nontreated rats of the Sprague- 
Dawley-Holtzman strain and 10 approximately 2- 
month-old nontreated guinea pigs (Rockland Farms) 
were killed by neckstroke. Their glandular stomachs 
were cut into 3 zones according to our standard pro- 
cedure (2) and fixed in chilled ethanol, dehydrated, 
cleared in amyl acetate in the cold room at 4° C, and 
vacuum-embedded. Sections of 6 thickness were 
mounted on slides with glycerine egg albumin, and 
left in a 50° C oven overnight. This step insured the 
adherence of the sections to the slides during ineuba- 
tion with the enzymes. The PAS-reaction (3) was 
carried out alone or after incubation of the sections 
with various enzymes. 

The MeManus reaction revealed PAS-positive fiber- 
like materials in the muscularis mucosae of the rat 
stomach. Those lying between the mucosa and the 
muscularis mucosae simulated a basement membrane. 
This was not observed in the guinea pig, in which 
PAS-positive materials were limited to the surface 
mucous cells. 

Pectinol 100-D and Pectin Esterase No. 5 (Rohm 
and Haas) did not show any effect on the PAS-reac- 
tion at 1% strength and incubation for 30 min at 37° 
C. However, the same substances at 0.4% strength 
and ineubation for 48 hr at 37° C, as recommended 
(1), showed the following results. 

Pectinol 100-D incompletely removed the PAS-posi- 
tive substances from the stomachs in accordance with 
previous findings (1). Furthermore, it brought out a 
positive PAS-reaction in parietal cells and erythro- 
cytes that did not appear with the PAS-reaction alone 
or after saliva, ptyalin, or Taka-diastase incubations. 
Pectin esterase, also in accordance with McManus 
and Saunders (1), did not remove PAS-positive ma- 
terials. It not only enhanced the coloration in the 
known PAS-positive constituents of the stomach, but 
caused a deep PAS-coloration in parietal and squa- 
mous cells, muscularis mucosae, submucosa, muscu- 
laris, and the walls of all blood vessels and erythro- 
cytes. This was noted in the rat with greater intensity 
than in the guinea pig. 

Ineubation of rat stomach sections with Pectinol 
100-D and Pectin esterase No. 5 at 37° C for 8 hr, 
followed by an accidental exposure to 60° C for 15 
hr, gave the same results. Rat and guinea pig slides 
incubated with the same enzymes for only § hr at 37° 
C showed identical results. This demonstrated that 8 
hr of ineubation sufficed for the enzymatic action; 
furthermore, that a 15-hr ineubation at 60° C did not 
affect the actions once they had taken place, although 
pectinases are rapidly inactivated at 60° C (4, 5). 

After an 8-hr pectin esterase incubation, followed 
by a 15-hr pectinol incubation, less PAS-positive ma- 
terials were observed than after pectin esterase incu- 
bation alone. This proved that pectinol removes some 
of the PAS-positive materials, whereas pectin esterase 
broke down PAS-negative mucoproteins into simpler 
PAS-positive cleavage products. Differences were 
noted here between the rat and the guinea pig. In the 
rat, less PAS-positive substances were removed by 


Scrence, Vol. 115 


pe 
me 
sh 
pi 
we 
an 
mi 
1. 
3. 
4. 
5. 
M: 
T 
T 
ar 
D 
Je 
Ui 
tr 
fa 
al 
m 
fs 
th 
m 
th 
Ww 
( 
sc 
a 
ti 
te 
Si 
Pp 
li 
t 
d 
ec 


pectinol. Furthermore, the PAS-positive bosement 
membranelike structures were not affected. This 
showed that the rat stomach, in contrast to the guinea 
pig stomach, contained PAS-positive materials that 
were unaffected=by peetmol followimg pectin esterase. 
The results indicate a difference in the distribution 
and the chemical composition of mucoproteins and 
mucins in the stomach walls of the two species. 


References 
1. McManvs, J. F. A., and Saunpers, J. C. Science, 111, 204 
(1950). 
2. CaAMBEL, P., and Scovuris, J. Stain Technol., 26, 243 
(1951). 


3. McManus, J. F. A. Ibid., 23, 99 (1948). 

4. PicMaN, W. W., and Gorepp, R. M. Chemistry of the Carbo- 
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The Preparation of Wet Ashed 
Tissues for Liquid Counting* 


Carl T. Bahner, D. B. Zilversmit, 

and Etta McDonald? 

Department of Chemistry, Carson-Newman College, 
Talewes City, Tennessee, Division of Physiology, 
University of Tennessee, Memphis, and 

University of Texas Medical Branch, Galveston 


The wet ashing of animal tissues with hot concen- 
trated nitric acid usually leaves a small amount of 
fatty material undissolved. Comar (1) found in the 
course of extensive studies on the distribution of Cu®* 
and Mo* that the amount of radioactive material 
contained in the fatty residue was negligible and that 
no significant error was produced by removing the 
fatty layer and discarding it. However, we found 
that the radioactivity of Hf'*' and Au’® in the fatty 
material cannot be overlooked, since in some instances 
the counts per gram of undissolved fatty materiai 
were nearly ten times those of the aqueous solution 
(cf. 1 and 2, Table 1). The small amount of undis- 
solved fat® in the digestion of the liver of a dog which 
had received Au’®® in colloidal form was found to 
contain over 15% of the total activity of that organ. 

The presence of relatively high activity in the fatty 
layer makes it diffieult to obtain a representative 
aliquot portion for counting unless special precau- 
tions are observed. The fatty material tends to rise 
to the top of the mixture, and as a result the first 
sample poured off contains a higher proportion of this 
material than subsequent samples, whereas a sample 
of aqueous layer taken by pipette involves the op- 
posite error (cf. 3 and 4, Table 1). 

Since the fatty layer tends to float on top of the 

1This work was done at the Medical Division Oak Ridge 
Institute of Nuclear Studies, Oak Ridge, Tenn. 
we address: Mechelininkatu 29A19, Helsinki, Fin- 

3 ‘The term “fat” is used loosely in this paper to refer to 
the fatlike material which remained undissolved after acid 


digestion. It is doubtful that the animal fat, before digestion, 
contained a high level of radioactive material. 


May 30, 1952 


TABLE 1 
= 
as R 
1 Careasst 1000ml 10 ml aqueous phase 1.07 
10 g fat 10.3 
2 Carcasst 1000‘ 10 ml aqueous phase 0.12 
10 g fat 96 


3 Careasst 1000‘ 10 ml clear aqueous phase AT 
(not containing fat 


droplets) 
10 ml after shaking 76 
(fat droplets included ) 
4 Liver? 250‘* First 10 ml poured off 8.47 


(containing much fat) 
Second 10 ml poured off 1.65 
(containing less fat) 
Third 10 ml emulsified 
with Dreft 35 
5 Kidneyt 10‘* Entire 10 ml 5.78 
Same sample, after 
emulsification with 


Tide 2.41 
6 Liver’ 10‘* Entire 10 ml 1.77 
0.59 g Same sample, after 
emulsification with 
Tide 1.29 


* Each example refers to a different animal. 

+Of rat which had received injection of Hf™ sodium 
catechol disulfonate complex. 

tOf rat which had received injection of Hf™ sodium 
gluconate complex. 

§ Of rat which had received injection of Hf sodium 
mandelate complex. 


water layer, the radiation is not absorbed to the same 
extent as when the radioactive element is distributed 
uniformly. In eases where the thin floating layer has 
a higher specific activity than the water layer it 
causes too high a count. This effect has been noted 
when only a thin fatty film was visible on the surface 
of the liquid in the counting dish. The addition of a 
pinch of detergent (e.g., Tide) and agitation to break 
up the surface film have served to reduce the counting 
rate as much as 30-50% (cf. 5 and 6, Table 1). 

In the past, investigators have sometimes dissolved 
the fatty layer in organic solvents such as amy]! aleo- 
hol or ether-alcohol mixtures and counted aliquot 
portions of the aqueous and organic solutions sepa- 
rately (2). We have found it more convenient to add 
enough acetone or dioxane to bring both the fat and 
water into a single phase. The procedure is as follows: 
The entire organ or a representative sample of the 
minced organ was heated with a minimum amount of 
concentrated nitric acid until all particulate matter 
was dissolved and most of the excess acid had been 
boiled away ;* the solution was cooled and diluted with 
acetone or dioxane and a little water to form a clear 

*At this point a small amount of concentrated HCl is 
added to samples containing colloidal gold, to prevent the 
adsorption of radioactivity on the walls of the container. In 


the absence of HCI the loss of Au™* may amount to as much 
as 25% in 24 hr and more on longer standing. 
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solution of known volume. The optimum mixture con- 
tains 60-80% acetone or dioxane, the exact propor- 
tion depending upon the relative amounts of fat and 
inorganic salts in the sample. If more than one dilu- 
tion is made, it is economical to use acetone for the 
first dilution. However, because of its higher boiling 
point and density, dioxane® is to be preferred for the 
final dilution if the sample is to be counted as a liquid. 
In a few instances the mixing of acetone with concen- 
trated nitric acid solutions was followed by evolution 
of heat and boiling of the acetone, which caused loss 
of sample. This difficulty was not encountered when 
dioxane was used for all the dilutions. 

Using the above method we have been able to obtain 
good results with Au’®* as well as with Hf'**. We 
were able to recover approximately 95% of radioac- 
tive colloidal gold added to a whole rat and to a dog 
liver before digestion. In another experiment the total 
activity found in a whole dog liver by this method 
differed less than 3% from the total activity found 
by counting the aqueous and fatty layers separately. 

The use of acetone or dioxane to make a homogene- 
ous nitric acid tissue digest is recommended as a more 
accurate and simple method for the determination of 
the isotope content of animal tissues. 


References 


Comar, C. L. Private communication. 
. Nucleonics, 3, (3), 32 (1948). 


5 Dioxane should be handled with due precautions in view 
of its inflammability, the toxicity of its vapors, and the pos- 
sible presence of explosive peroxides. 
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Effect of Ascorbic Acid on the Adrenal 
Weight of Normal and Hypo- 
physectomized Rats* 


Louis-Paul Dugal and Mercedes Thérien? 


Département de Physiologie expérimentale, 
Faculté de Médecine, Université Laval, 
Québec, Canada 


Ascorbic acid, in large doses, has been reported to 
increase the fall in adrenal cholesterol and to have 
other ACTH -like effects (1-3). It has also been shown 
that the same substance prevents the normal hyper- 
trophy of the adrenals in animals exposed to cold (4), 
as well as the alarm reaction in the same conditions 
of exposure (1) or under epinephrine treatment (5). 
In the case of exposure to cold, ascorbic acid also in- 
creased the survival of the animals (4). 

The purpose of the present investigation was to try 
to clarify and correlate the above findings. At least 
three working hypotheses might explain why ascorbic 
acid prevented the normal hypertrophy of the ad- 
renals during stress: (1) ascorbic acid may inhibit 
directly the action of ACTH on the adrenal, although 


1 This work is part of a project supported by the Defence 
Research Board of Canada. 


2 Research fellow from the Canadian Life Insurance Officers 
Association. 
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this seemed rather unlikely; (2) it has a corticotro- 
phie effect; the hypersecretion of cortical hormones 
thus produced (an assertion substantiated by the fact 
that the fall in adrenal cholesterol is greater with, 
than without, ascorbic acid during exposure to cold 
[1]) would prevent, indirectly, the hypersecretion of 
ACTH, according to Sayer’s theory (6); or (3) that 
ascorbie acid has a potentiating action on ACTH 
when the demand for cortical hormones increases. If 
the last possibility is correct, one would expect that 
in a case of stress the hypophysis would not be hyper- 
stimulated by the lack of cortical hormones, which are 
produced in sufficient amount by the combined action 
of small doses (approximately corresponding to nor- 
mal secretion) of ACTH and ascorbic acid. 

Consequently, three series of experiments were per- 
formed. In the first, we wanted to learn whether 
ascorbic acid prevents the action of injected ACTH 
on the adrenals of normal rats. Sixty rats, averaging 
200 g in weight, and fed Purina Fox-Chow ad lib., 
were divided into 4 groups: One group (A) received 
by daily intraperitoneal injection, during 3 days, 150 
mg of sodium ascorbate; a second group (B) received 
the same amount of sodium ascorbate plus 10 mg daily 
of ACTH by intramus¢ular injection; a third group 
(C) received sodium bicarbonate intraperitoneally, the 
amount of sodium injected daily being equivalent to 
that injected into the first group; and the last group 
(D) received sodium bicarbonate intraperitoneally 
plus 10 mg/day of ACTH by intramuscular injec- 
tions. The results, presented in Table 1, show that 
ascorbic acid does not prevent the action of injected 
ACTH. The increases in adrenal weight in the ascor- 
bate and bicarbonate groups are both statistically sig- 
nificant and do not differ from one another. 

The second and third series of experiments were 
done on hypophysectomized rats, fed the special diet 
of Shaw and Greep (7). In each ease, the left adrenal 
was removed 10 days after hypophysectomy and he- 
fore any treatment. Comparisons were then made on 
each individual between the right adrenal after treat- 
ment, and the left one before treatment. Table 2 shows 
that ascorbic acid has no effect on the adrenal weight 
of hypophysectomized animals, at least for the 10-day 
period of treatment we have used. 

In the third series of experiments, we tried the 
effect of a small dose of ACTH (0.5 mg/day) com- 
bined with ascorbic acid. Both were given by intra- 
peritoneal injection. The dose of ACTH employed had 
no effect by itself on the adrenal weight, nor did the 
combination of ACTH (same dose) and bicarbonate 
(solution adjusted so as to inject the same amount of 
sodium daily into this group as into the sodium as- 
corbate group) have any effect; but the combination 
of the same dose of ACTH with ascorbic acid (150 
mg/day) had a pronounced and significant effect. 
Whereas there is a small decrease in the first two 
groups (Table 3) between the weights of the right 
adrenal after treatment as indicated and the left ad- 
renal before treatment, there is, on the contrary, an 
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TABLE 1 


INFLUENCE oF ACTH ALONE AND or ACTH CoMBINED wWitH AscorBic ACID 
ON THE ADRENAL WEIGHT OF NORMAL RATS 


No. of 


Days of Adrenal 


Group animals Treatwent treatment wt* (mg) Diff (%) ‘ 
A 14 150 mg daily of sodium ascorbate 
intraperitoneally 3 34.94 + 1.197 
B 16 150 mg daily of sodium ascorbate 
intraperitoneally + 10 mg daily 
ACTH intramuscularly 3 40,24 + 1.30 15.2 3.01 
Cc 14 NaHCO, intraperitoneally ; Na 
equivalent to A 3 35.21 + 1.38 
D 16 NaHCO, intraperitoneally and 10 mg 
ACTH daily intramuscularly 3 41.03 + 1.33 16.5 3.04 
* Fresh weights. 
+ Standard error. 
TABLE 2 
EFFECTS OF ASCORBIC ACID ON THE WEIGHT OF THE RIGHT ADRENAL 
OF THE HYPOPHYSECTOMIZED Rat 
Duration 
of the Aa (mg) 
experiment Daysof No.of — “Adrenalwt™ (mg Diff 
Treenaant after treatment animals Left Right (%) 
hypophysectomy 
(days) 
NaHCO, Na equivalent to the other group, 
intraperitoneal injections 20 10 19 ).89 6.36 7.9 
150 mg daily of Na ascorbate, intraperitoneal 
injections 20 10 19 5.94 5.98 0.6 


* Fresh weights. 


important and very significant increase in adrenal 
weight (right compared to left; increase of 25%, 
t=3.61) in those hypophysectomized animals receiv- 
ing daily for 10 days, 0.5 mg ACTH and 150 mg 


ascorbic acid, in the form of sodium ascorbate. 

That the sodium had nothing to do with the phe- 
nomenon is clear from the fact that controls receiv- 
ing sodium bicarbonate plus the same amount of 


TABLE 3 


INFLUENCE or AscorBic AcIp COMBINED with ACTH anp or ACTH ALONE ON THE 
ADRENAL WEIGHT OF THE HYPOPHYSECTOMIZED RAT 


Duration 
Diff (%) 
experiment oF No. of Adrenal wt* (mg) Absolute. between 
Treatment after - diff right 
hypophy- ‘T®* t _ Left Right (mg) and left 
sectomy adrenal 
(days) 
ACTH, 0.5 mg/day intraperitoneally 25 10 19 5.99+0.32+ 5.734042 -0.26 
NaHCO, + ACTH, 0.5 mg/day 
intraperitoneally 25 10 10 5.53 + 0.23 5.28+0.25 -0.25 
Na Ascorbate, 150 mg/day + ACTH, 0.5 25 10 21 5.79 + 0.20 7.27+0.36 +1.48 + 25.6 
mg/day intraperitoneally (t=3.61) 
Diff (%) between weight of right Between Between 
adrenals land 3 2 and 3 
26.9% 37.7 
(t=2.79) (t=4.54) 
* Fresh weights. 
+ Standard error. 
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ACTH showed a slight decrease in weight of the 
right as compared to the left adrenal, instead of a 
significant increase. 

Histological studies were also made on the same 
adrenals and will be published separately (8). Let it 
suffice to say here that, as far as the fall in cholesterol 
and the measures (with a planimeter) of the different 
zones of the adrenal cortex are concerned, the results 
parallel exactly the ones that we have just described 
for the adrenal weight. 

Such a result may mean that a normal secretion of 
ACTH, plus large doses of ascorbic acid, has the 
same effects as much larger doses of ACTH alone, 
when the doses correspond to hyperseeretions in nor- 
mal animals submitted to stress. 

The fact, just- described, that ascorbic acid syner- 
gizes the action of ACTH, at least in hypophysecto- 
mized animals, seems to contradict the alternative that 
ascorbic acid prevents the hypertrophy of the adrenals 
in a ease of stress. But the conditions of both experi- 
ments were not the same, and, moreover, we do not 
know yet if the potentiating action of ACTH by 
ascorbic acid is quantitatively the same, whether we 
consider the effect on adrenal weight (AWF) or on 
the cholesterol fall of the adrenals. In other words, 
it is possible that small doses of ACTH plus ascorbic 
acid, which would have the same effects on the fall of 
adrenal cholesterol as larger doses of ACTH alone, 
would have a slower or less intense effect than the 
same doses of ACTH alone on the adrenal weight. 

One might also wonder why there is such a great 
difference in the dosage of ACTH between the first 
and the third series of experiments. The reason is 
that, in the first series, we wanted to learn whether 
ascorbic acid prevented the action of ACTH, when 
ACTH was actually present, and we wanted to be 
sure to obtain the action of ACTH within 3 days; 
but we did not use the same dosage of ACTH for the 
third series, because there we wanted to show that a 
small dosage of ACTH would have a stimulating effect 
on the adrenal weight only if combined with ascorbic 
acid, a result which would necessarily have been 
masked by large dosages of ACTH. 

From these experiments it may be concluded that 
(1) in normal rats, aseorbie acid does not prevent the 
action of injected ACTH on the adrenal weight; and 
(2) in hypophysectomized rats, ascorbic acid alone 
has no effect on the regeneration of the adrenal cortex 
but potentiates the effects of ACTH on the same 
process, 
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The Interaction of Hyaluronidase with 
Thromboplastic Components of 
Blood Coagulation 


Silvio Fiala, D. R. Meranze, and Karl Roth 


Department of Research, Southern Division, 
Albert Einstein Medical Center, 
Philadelphia, Pennsylvania 


Although it is known that the activity of hyaluroni- 
dase may be inhibited by normal mammalian sera 
(1), no attention seems to have been paid so far to 
the interaction of hyaluronidase with the clotting 
mechanism of plasma. During investigations of the 
first stage of the blood clotting process (activation of 
prothrombin) it was noted that the plasma thrombo- 
plastic material is affeeted by dialyzed bovine hyalu- 
ronidase. Fig. 1 summarizes the observations showing 
the clot-inhibitory effect of hyaluronidase on human 
oxalated plasma after 10 min incubation at 38° C. 
Enzyme heated to 60° for 15 min has no activity. 
Ineubation of plasma with the enzyme did not affect 
the prothrombin time (Quick’s one-stage) indicating 
that prothrombin, labile factor (Ac-Globulin), and 
fibrinogen were not attacked by the hyaluronidase. 
This restoration of the coagulability of the incubated 
plasma-enzyme mixture suggested that the enzyme 
was acting against a thromboplastic component. In 
agreement with this, it was found that the inactivat- 
ing effect of the enzyme could also be corrected by 
the addition of washed, isolated, human platelets. 
If, however, the platelets were first incubated with 
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Fic. 1. The effect of dialyzed (48 hr, against saline) bovine 
hyaluronidase (Armour) on the clotting time of human oxa- 
lated plasma. Plasma-enzyme mixture incubated at 38° C 
for 10 min ; pH, 7.5. After incubation, plasma recalcified with 
0.25 M CaCl,. Curve A, plasma incubated with active enzyme ; 
Curve B, incubated with enzyme heated to 60° C for 15 min; 
Curve ©, after incubation of plasma with enzyme, 0.1 ml iso- 
lated, washed, human platelets (5 x 10° mm*) were added to 
1.0 ml of the incubated mixture. The prothrombin time of 
the unincubated control was 14.6 sec. Addition of 0.2 ml 
rabbit brain thromboplastin (acetone-dried) to all incubated 
ao plasma-enzyme mixtures restored coagulation in 
14.8 sec. 
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TABLE 1 


PROTECTION OF HUMAN PLASMA AGAINST THE EFFECT OF HYALURONIDASE BY 
DIFFERENT CONCENTRATIONS OF PLATELETS* 


Amount of platelets (in mm* of added suspension) 0 1x10 2.5 x 10° 5x 10° 2x 10° 
Clotting time of platelet-plasma mixture 177 sec 94 see 85 sec 85 see 82 sec 
Clotting time of platelets-hyaluronidase-plasma 

mixture > 1000 820 450 197 
Prothrombin time of platelets-hyaluronidase-plasma 

mixture (after addition of 0.2 ml brain 

thromboplastin) 10.1 see 10.2 ** 30.1 * 


* Five tenths ml of platelet suspension incubated for 30 min at 38° C with 1 mg dialyzed bovine hyaluronidase. After 
incubation, 0.5 ml human oxalated, dialyzed plasma was added to each sample and incubated for 10 min. Recalcified with 


0.5 ml CaCl, (0.02 M), pH 7.5. 


hyaluronidase, their clot-accelerating activity was 
overcome and the enzyme retained less activity (or 
none) against the plasma (Table 1). The enzyme, 
counteracted by an excess of tissue (brain) thrombo- 
plastin, could inhibit the diluted thromboplastin 
(1: 100-1: 1000), so that in respect to hyaluronidase 
inhibition the same factor appears present in both 
tissue and platelet thromboplastic component. 

The enzyme after its incubation with plasma could 
not be recovered. There is, moreover, some evidence 
that the effect of clotting inhibition by even small 
amounts of hyaluronidase is not dependent on the 
incubation time. Thus it seems likely that, rather than 
providing a substrate in the conventional sense, the 
thromboplastic component both in plasma (from the 
platelet material still present) and in platelets inter- 
act with the enzyme competitively, with resulting in- 
hibition of the plasma clotting mechanism and of hy- 
aluronidase, one or the other inhibition being more in 
the foreground, depending upon the relative excess of 
either hyaluronidase or platelet material. 

So far as platelets are concerned, it was found that 
these elements do not contain any measurable amount 
of nucleic acid (UV-spectra of sonically disrupted 
platelets) but, in addition to protein material absorb- 
ing at 280 mp and inactive in coagulation, they do 
contain material that competes with hyaluronidase, 
withstands boiling for 15 min, and is not precipi- 
tated by 5% trichloracetic acid. This nonprotein 
material which does not pass through the cellophane 
dialysis membrane has the same accelerating effect 
on the coagulation as the intact platelets. The chemical 
nature of this thermostable, nonprotein thrombo- 
plastic material, which interacts with hyaluronidase 
in the same manner as described above, and which 
corresponds to what has been designated by Howell 
(2) as “cephalin” thromboplastic factor, is under in- 
vestigation by means of paper chromatography. In 
connection with the inhibitory effect of hyaluronidase 
on thromboplastie blood component the further puri- 
fication of enzyme preparations is needed. It may be 
recalled, also, that the thromboplastie effect of highly 
polymerized hyaluronic acid has been reported (3). 

Although the concept of the interaction of platelets 
and a plasmatie factor in constituting the natural 
thromboplastin in blood coagulation is fully valid, the 
particular formulation of Quick (4), supposing the 
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active principle in platelets to be an enzyme (throm- 
boplastinogenase), is incompatible with the findings 
here reported, which exclude the protein nature of the 
thromboplastic platelet factor. A detailed study of the 
thromboplastie system operating in blood will appear 
shortly. 
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A Tissue Chamber and Splint 
for the Mouse* 


Doyle Joslin 


Department of Surgery (Plastic), 
The New York Hospital and 
Cornell University Medical College, New York 


Technical problems of splint and chamber construe- 
tion encountered while engaged in tissue chamber 
studies of skin grafts in mice prompted some experi- 
mentation. A type of splint was devised which could 
be constructed from copper wire, sheet lucite, and 
solder with the aid of a few tools. It is offered to 
those who wish to undertake this fundamental mode 
of animal experimentation, but who have little ma- 
chine-shop aid, and whose laboratory time is limited. 
It is well tolerated (4 weeks or longer) and satisfies 
the basic requirements of (1) adequate immobilization 
and protection, (2) maintenance of proper circulation 
within the chamber, and (3) provision for satisfactory 
microscopic observation. It has been used successfully 
in conducting several series of studies of skin grafts 
in mice. 

Although the essential principles of construction 
described in detail by Algire and Legallais (1) have 
been followed, the skin flap is immobilized with a 
traction splint of copper wire, and the tissue chamber 
proper is incorporated within one of the lateral splints 
of lucite. The chamber itself is closely similar to the 


1This work aided by U. S. Public Health Service Grant 
No. H-466. 
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Fic, 1. Mouse tissue chamber. 


“preformed tissue” type of Algire and Legallais. 
Trauma to the vessels of the exposed panniculus 
carnosus of graft bed, and dislodgment of the graft 
such as might occur during insertion of the separate 
chamber through an aperture in the splint, are 
avoided; splint and chamber are placed over the 
wound, the edges of which are then gently teased 
around it, without damage to either graft or bed. 
Construction of splint and chamber. A traction 
splint of copper wire (18-gauge, bare) is made by 
bending a 61%” length around a wooden or lucite 
semicircular block of dimensions as shown (Fig. 1), 
which is grooved shallowly to hold the wire in posi- 
tion. The splint is soldered at the places indicated. 
Drops of solder are applied to the well-burnished 
wire (“flowed on”) and then pulled out to points by 
touching them with the iron as it cools. The points 
prevent slipping of the tantalum wire (0.003’) trac- 
tion sutures along the wire arch. Although no irrita- 
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tion from the metals has been observed to date, the 
wire may be sprayed, if desired, with clear lacquer. 

Combination splint and chamber and the back splint 
are cut from sheet lucite (0.025), the blanks stacked 
in piles of 10 or 12, and the suture holes drilled with 
a #62 drill. The circular apertures of both splints are 
eut out with a 34” wood gouge. The windows for the 
chamber are cut from thinner sheet lucite (0.008’’) 
with a punch made from brass tubing (5¢”). The sup- 
porting rings for the chamber are either made from 
a tube of lucite, turned and drilled on a lathe to size 
and rings cut therefrom with the small circular saw 
of the drill kit, or are cut out with gouge and punch 
from 0.025” sheet lucite. 

Splint, ring, and window are then cemented together 
with lucite cement (5% solution of lucite in chloro- 
form) to form the combination splint and chamber, 
and placed under pressure for several hours to insure 
firm union. The 6 holes for the chamber sutures are 
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then drilled (#62 drill or smaller, depending upon 
size of needle to be used). All sharp edges around the 
chamber are removed with a fine file or sandpaper. 

The lower figures of the illustration show the lateral 
and cross-sectional views of splints and chamber in 
position on the mouse, the graft resting on the pan- 
niculus carnosus beneath the transparent chamber. 

Operative procedure: Time is saved if anesthesia is 
induced with ether, immediately supplemented with 
0.2 ml (1.2 mg) of a 1:10 dilution of Veterinary 
Nembutal. Clipping and depilation (with depilatory 
cream) may then be done without delay. A wooden or 
lucite block (3” x2”) provided with a V-groove is 
used to hold the mouse in position during passage of 
sutures, skin dissection, and fixation of the chamber. 

The four arteries of the skin of the dorsum being 
identified by transillumination, they are apposed, and 
the fold of skin transfixed with a suture at the highest 
point of the skin fold, or seized with towel forceps, 
which enclose the wire arch also, at this same point. 
Fixation sutures are then passed through the periph- 
ery of the skin fold, and fastened by twisting with 
serrafin clamp or by tying. If the very small arterial 
needles (#16 Diamond drill-eyed sharps) are not 
available, #9 Milliner’s may be used. The base of 
the traction splint may be given additional anchorage 
by passing sutures through it and the skin, at its two 
ends. 

Should loss of proper flap tension or loosening of 
sutures occur, additional or replacement sutures are 
readily placed where needed, with this type of splint. 

The fold of skin being fixed in traction, graft bed 
and chamber site are prepared as follows: At the 
center of the proposed chamber site, the skin is eare- 
fully nicked with fine scissors and, by blunt dissection, 
gently raised in radial fashion from the underlying 
panniculus carnosus. This procedure is facilitated if 
an initial bleb of skin is raised by injection of a drop 
of saline with a very fine hypodermic needle. The 
separation of skin from panniculus completed, the 
skin is removed so as to leave a circular wound of 
approximately the same diameter as that of the 
chamber (2). During this procedure damage to the 
vascular panniculus must be scrupulously avoided. 
Only one skin layer is treated in this fashion, its 
panniculus being the bed of the graft. The opposite 
skin layer and panniculus are preserved intact. 

Splint and chamber are then placed over the cir- 
cular opening, and over the graft (if used). The back 
splint is then applied, and sutures are passed through 
both splints and around the wire traction splint, as 
shown. The three through-and-through sutures of the 
chamber are then passed and tied after making sure 
that the chamber is lying upon the panniculus, and 
within the edge of the skin wound. A seal of fibrin 
from the exudate soon cements the outer edge of the 
chamber to the edge of the cireular incision. 

Materials required are sheet lucite: 0.025” and 0.008” ; 
lucite cement: 5% lucite in chloroform; copper wire: 18- 
gauge, bare; solder: resin core. 

Tools required are drill press: ‘‘ Handee,’’ ‘‘Caseo,’’ 
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ete.; drill: #62 (64); cireular saw blade for drill; sold- 
ering iron: ‘‘ pistol type’’ preferred, with fine tip; pli- 
ers: one long-nosed, one side-cutting; bench-vise: small; 
shears or heavy scissors; wood gouges: %” and %”; 
brass tubing: 54” ID; small files; fine sandpaper. 
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A Variable Heart Pump Permitting 
Independent Control of Rate, Out- 
put, and Ejection Velocity 


Herbert P. Broida, Edward D. Freis, 
and John C. Rose 


National Bureau of Standards and 
Georgetown University Medical Center, 
Washington, D. C. 


Since the cardiovascular apparatus is an integrated 
system, it is often difficult to differentiate between 
purely cardiac and purely vascular responses. One ap- 
proach to the understanding of the functioning of a 
complex system is to isolate its various parts. In this 
way the responses of each segment may be studied 
under controlled conditions undistorted by the reae- 
tions of the other parts. A great advance was made 
by Starling (1) who, utilizing the living heart and 
lungs, substituted an artificial vascular system which 
could be altered at will. Starling thus was able to ana- 
lyze the effects on the heart alone of controlled varia- 
tions in venous return, temperature, and peripheral 
resistance. However, the reverse experiment, that of 
studying the reactions of the isolated vascular system 
in response to controlled variations in the cardiac 
pumping mechanism, has not yet been undertaken. 

Recent advances, particularly the development of 
plastics which do not interfere with the coagulability 
of the blood, have made it possible to construct a 
workable “artificial heart” (2, 3). It seems possible, 
therefore, to develop a heart pump that can be altered 
at will over a wide range in regard to rate, output, 
and ejectile velocity and to substitute this pump for 
the living heart in the experimental animal. A means 
would thus be provided for studying the effects of 
controlled variations in the cardiac pumping mecha- 
nism on flow, pressure, etc., in the isolated vascular 
system. In addition, this technique would be useful 
in separating vascular from cardiac effects of various 
drugs and hormones which influence the cardiovas- 
cular apparatus. This report describes a pump, which, 
while being substituted for either chamber of the 
heart, can be regulated over a wide range in respect 
to rate, output, and ejectile velocity. 

Preliminary studies on dogs are being made with 
the diaphragm pump shown in Fig. 1. The pump is 
driven by a variable speed motor contained in an 
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Fie. 1. Variable cardiac pump. 


explosion-proof housing, with a range from 44 to 350 
rpm. The driving cam, C, is so shaped that the dis- 
charge characteristics from the pump are similar to 
those from the heart. A selection of cams is available, 
so that the ejection time can be varied from one tenth 
to three quarters of the whole cycle. Z is a lever with 
a movable fulerum so that the output per stroke ean 
be varied at will from zero to the maximum. Pump 
heads, P, are made so that the blood is in contact 
only with plastic. The heads are made of machined 
and polished methyl methacrylate, and the diaphragms 
are covered with thin sheets of polyethylene. Junction 
of the outputs of the three pumps is made with a glass 
connector, G, covered on the inside with silicone, to 
reduce the coagulation of blood. The ball check valves, 
V, are machined from solid methyl methacrylate and 
carefully polished. The ball is made of hollow methyl 
methacrylate with a specific gravity approximately 
equal to 1. Hufnagel (4) has shown that clotting does 
not take place in properly constructed valves made of 
suitable plastic material. Input and output connec- 
tions are made of Tygon plastic tubing 1 em in diam- 
eter. A is an air trap. 

It should be emphasized that the present pump is 
not designed to substitute for the entire heart and 
lungs; rather, it may be used to replace either the 
right or the left ventricle, leaving the lungs and the 
opposite chamber of the heart to function normally. 
Thus, in the present preliminary experiments the in- 
put side of the pump is connected to the left auricle, 
and the output connects directly to the aorta. The 
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right side of the heart and the pulmonary circulation 
are left undisturbed. The changes in arterial pressure, 
flow, and pulse wave contours, as well as venous pres- 
sure and venous return in response to controlled vari- 
ations in the pumping mechanism, are then measured. 

Figs. 2, 3, and 4 provide specimen data to illustrate 


INTACT DOG 


Fic, 2. Cuttings taken from record of femoral arterial pres- 
sure pulses (above) and outlines of cam shapes (below). Rota- 
tion of cams from right to left. Note alteration of pulse wave 
form in response to varying the cam shape. 


different applications of the pump in physiological 
studies. Fig. 2 shows the effect of varying cam shapes 
on the femoral arterial pressure tracing; Fig. 3 illus- 
trates the effect of a sudden increase in stroke output 
of the pump on systemic arterial pressure, venous 
pressure, and pulmonary arterial pressure; Fig. 4 
shows the difference between the type of arterial 
pressure response to epinephrine in the intact dog 
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Fic. 3. Cuttings from tracings in femoral, carotid, and 
pulmonary arterial pressures and systemic venous pressure. 
Paper speed at 25 mm/sec changed to 1 mm/sec. Stroke 
volume of pump was suddenly increased at the arrow, result- 
ing in an abrupt elevation of systemic arterial pressure, fol- 
lowed by a more gradual elevation of pulmonary arterial 
pressure and venuus pressure. (The pulsations in the latter 
probably are transmitted from the aorta, the catheter being 
introduced into the femoral vein and advanced into the in- 
ferior vena cava.) 


as compared to same animal when the pump is used 
to substitute for the left ventricle. This application 
appears to be a useful method of separating the 
peripheral from the eardiae actions of agents that 
affect the cardiovascular system. Detailed physiolog- 
ical data will be reported elsewhere. 
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Fic. 4. Cuttings of femoral arterial pressure following the 
intra-aortic injection of 0.6 mg epinephrine in a dog before 
and after substituting the pump for the left ventricle. In the 
intact dog an initial vasoconstrictor response is seen as the 
epinephrine stimulates the peripheral vessels. Later, as this 
agent reaches the heart the cardiac effects predominate, with 
a further rise in systolic and a fall in diastolic pressure. 
After replacing the left ventricle with the cardiac pump, a 
similar dose produces only the initial vasoconstrictor response. 
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Kallikrein and Shwartzman-Active 
Substances 


J. Fischer Christensen 
Bispebjerg Hospital, Copenhagen, Denmark 


An observation is described concerning a combined 
action of Kallikrein and certain filtrates from bae- 
terial cultures capable of producing the Shwartzman 
(1) phenomenon. This phenomenon in its basic form 
is a hemorrhagic reaction in rabbit skin. An intra- 
cutaneous injection of the bacterial filtrate, followed 
24 hr later by an intravenous injection of the same 
filtrate, elicits the reaction at the prepared skin site 
within 4 hr after the intravenous injection. Many 
variations and modifications of the phenomenon are 
known, but it has remained unexplained. Kallikrein, 
the blood pressure lowering factor described by Kraut, 
Frey, and Werle (2), is chiefly found in the pancreas, 
from which it enters the blood and is kept inactivated, 
being activated only under certain conditions, such as 
stasis and changes in the pH. Kallikrein, given intra- 
venously, brings about dilatation of the peripheral 
vessels, thus lowering the blood pressure. It also en- 
hanees the permeability of the dilated vessels. Much 
intricate detail is known concerning the enzymelike 
behavior of Kallikrein. The factor has not been iso- 
lated chemically. 

Two experiments with different ways of combining 
Shwartzman-active substances and Kallikrein are re- 
ported here, but other combinations have been ex- 
amined with the same result: hemorrhagic reaction. 

One hundred sixty units of Kallikrein were dis- 
solved in 0.5 ml of Shwartzman-active meningococcus 
bacterial filtrate and injected intravenously into the 
ear of a rabbit. The ear was clamped for 3 min, during 
whieli the injection was performed. In less than 4 hr 
a severe hemorrhagie-edematous reaction was evident 
in the ear, which was hanging down thick and filled 
with blood. A slight pull caused the hairs of the ear 
to come off in tufts, exposing a wet, dark red-blue 
distended surface. 

Control rabbits receiving Kallikrein only, and in a 
dose of 160 units, showed hyperemia of some duration, 
but no other reaction. 

In the second experiment, when an intracutaneous 
injection into the skin of the abdomen of the rabbit 
was made with meningococeus bacterial filtrate, and 
followed 24 hr later by an intravenous injection of 
160 units of Kallikrein, a strong hemorrhagic- 
edematous reaction resulted at the site of the intra- 
cutaneous injection in less than 4 hr after the intra- 
venous injection. 

Further work on the subject, together with the in- 
teresting theoretical aspects, will be published. 
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Response of Field-grown Peaches 
to Strontium Sprays 


Benjamin Wolf and S. J. Cesare 


Dr. Wolf’s Agricultural Laboratories, 
Bridgeton, New Jersey 


The application of a strontium chloride spray to 
peach trees eliminated a marked chlorosis of the 
leaves. The trees, Red Elberta variety, were planted 
in 1946 on a sassafras loamy sand. This soil is marked 
by a low organie matter content and low exchange 
capacity. For the past several years the trees have 
grown rather poorly, and there has been considerable 
dieback. 

This past year a fertility program was initiated in 
an effort to improve vigor of the trees. A dormant 
spray of zine sulfate at the rate of 10 lbs/100 gal 
water was applied in February. The trees had been 
fertilized in March 1951 with 1000 lbs/acre of a 
5-10-10 containing 10 lbs borax, 20 lbs Teemangam, 
and 10 lbs copper sulfate per ton. Since early growth 
was still showing dieback, additional borax was ap- 
plied in April as a spray at the rate of 4% lb/100 gal. 


Fie6. 1, New growth of Red Elberta peaches photographed 
strontium chloride on August 5, 1951. 

These treatments were evidently effective, since later 
growth was much more vigorous. The trees set a heavy 
crop of fruit, and there was every indication that 
previous symptoms had been eliminated. There were 
indications by late June, however, that the trees were 
beginning to suffer from lack of nitrogen. There were 
only 5 lbs of available soil nitrogen per 2,000,000 lbs 
of soil as measured by rapid tests (1); also, leaves 
were a pale-green color, and new growth had been 
slowed. An application of 150 lbs sodium nitrate /acre 
was made in an effort to correct this situation. 

In a few weeks most of the trees showed excellent 
response to the applied nitrate. However, about 20% 
of the trees showed a peculiar chlorosis (Fig. 1, A) 
of new leaves. This resembled to a marked extent 
advanced iron deficiency, with its characteristic lack 
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of green color between the veins. Accordingly, a spray 
of 0.05% (by weight) of ferrous sulfate + 0.025% 
sulfurie acid was applied to leaves of a few trees. 
There was no beneficial response to this spray or to 
a manganous sulfate spray of the same concentration. 
A relatively complete nutrient spray’ containing N, 
P, K, Ca, Mg, Fe, Mn, Zn, Cu, B, S, and Mo was 
applied, but this too had no effect on the chlorosis. 

A spectrographie analysis of normal and chlorotic 
leaves of the same physiological age from the same 
tree revealed that normal foliage had 10 times as much 
strontium as chlorotic leaves. There was 0.002% 
strontium in the ash of normal foliage, but only 
0.0002% in chlorotic foliage. 

Strontium chloride (0.05% by weight) was sprayed 
on both upper and lower surfaces of leaves and 
branches of portions of several trees on August 5, 
1951. Unsprayed portions of these trees, as well as 
unsprayed trees, were left as checks. Within 3 days a 
definite response was noted on all sprayed leaves. 
They were markedly greener, with little or no areas 
without normal color. By August 18, all sprayed 
leaves were normal in appearance (Fig. 1, B); un- 
sprayed leaves still exhibited typical chlorosis (Fig. 
1, A). 


August 18, 1951: A, check, unsprayed ; B, sprayed with 0.05% 


Examination of strontium-sprayed trees in late 
September 1951 still showed superiority of sprayed 
branches over unsprayed portions, and the marked 
chlorosis that was exhibited earlier was no longer 
present. This improvement was also noted in un- 
sprayed trees and, therefore, cannot be due to migra- 
tion of strontium from sprayed branches to other 
areas of the tree. 

Upon noting response to strontium in this location, 
strontium chloride sprays were also applied to por- 
tions of several trees in two other orchards. Sprayed 
trees were weak, with considerable dieback, and had 
poor, thin leaves, but they did not show chlorosis. 
Strontium sprays in these latter orchards failed to 
give any visual sign of response. 

1A commercial mixture sold under name of Plant-Thrive 
applied as a spray at rate of 4 Ibs/100 gal water. 
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The results shown by this brief study would indicate 
that strontium chloride sprays have a definite value 
for peach leaves under certain conditions. Leaves 
benefited showed a definite pattern of chlorosis and a 
relatively small amount of strontium in the ash. It 
is believed that new growth stimulated by sodium 
nitrate application forced a deficiency which otherwise 
might not have revealed itself. 

The response of plants to strontium has been re- 
ported by several authors (2-4). It has been indicated 
that in some of this response strontium took the place 
of calcium when the latter element was present in 
short supply. In the particular peach orchard where 
we obtained response to a strontium chloride spray, 
the calcium as measured by rapid soil tests (1) was 
450 Ibs /2,000,000 Ibs of soil, or a comparatively poor 
test for calcium. It is of interest to note that the ash 
of normal leaves contained 0.9% calcium, whereas 
that of chlorotic leaves contained 0.04%, or about 
1/20 as much. It is possible that here, too, strontium 
was replacing calcium, although ecalicum in the nu- 
trient spray and 450 Ibs soluble calcium in the soil 
failed to bring about normal growth. 

The failure of calcium in both the spray and the 
soil to correct the condition noted raises the question 
as to whether strontium has specific value to the plant. 
If it does, is it then possible that we are adding large 


quantities of calcium in the form of lime, ete., in 
order to supply a small amount of strontium as well 
as ealeium and to influence pH? Spectographic 
analyses of limes and gypsum have revealed the pres- 
ence of strontium as an impurity. These analyses indi- 
cate that it is possible to add significant quantities of 
strontium to the soil by large applications of lime or 
gypsum. (For example, a ton application can easily 
supply about 2 lbs of strontium.) 

These facts may help to explain why large quanti- 
ties of calcium in the soil are usually associated with 
higher yields. Best yields are associated with calcium 
in amounts of several thousand pounds per aere, 
and yet most crops remove less than 50 lbs calcium / 
acre. The value of calcium in the form of gypsum 
or lime as soil conditioners is not lost sight of. How- 
ever, it would be of interest to determine whether 
the extra value of calcium is due in part to the 
strontium carried as an impurity. 
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Comments and Communications 


| The Role of Vision in the 


Alighting of Birds 


ALIGHTING is a critical point in the flight of birds. 
Only precise control can prevent destruction when a 
body designed for swift travel in a gaseous medium 
is brought into contact with solid earth, and both birds 
and aireraft approach a landing point into the wind 
to decrease landing speed. But, whereas conventional 
airplanes need to make landing runs at relatively high 
speed, the mobile wings of birds actually permit 
alighting motions functionally equivalent to those of 
a helicopter’s rotors. In fact, the landing speed of a 
bird ust be low, because it has no wheels to roll on 
and take up the alighting impact on a shock-absorb- 
ing landing gear. 

This paper concerns the means of determining wind 
direction that may be available to an alighting bird. 
Whenever the wind approaches 10 mi/hr, birds turn 
into the wind at the moment of contact with the earth. 
Do they do so visually (a pilot without special instru- 
ments observes a wind sock at the airport), or do they 
feel the wind on their feathers or on their very large 
eardrums? 

Here it must be pointed out that a bird aloft is part 
of the airstream, a fact missed by the writer in a re- 
cent paper(1). It feels no wind, whether it is in a 
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hurricane or a light breeze. Aircraft navigation proves 
that ground speed is obtained from air speed by sim- 
ply adding or subtracting the wind veetor. A bird 
flying at an air speed of 30 mi/hr, with a 20-mi 
tail wind, is making a ground speed of 50 mi/hr— 
with a 20-mi head wind, 10 mi/hr. There is a theoreti- 
cal weakness, therefore, in the idea that flying birds 
“feel” the wind, so it was decided to test the role of 
vision in alighting. If wind direction were determined 
visually, birds would have no way of knowing on a 
dark night if they are flying 50 mi/hr or 10 mi/hr, 
yet this would be very important in alighting. In the 
former ease, when the bird had reduced its air speed 
to zero, it would still have a ground speed of 20 mi/hr 
from the tail wind, and it might be killed. 

In an effort to solve this problem, 21 birds were 
flown blindfolded: 16 pigeons (Columba livia), 3 
English sparrows (Passer domesticus), and 2 juncos 
(Junco hyemalis). The most effective blindfold was 
a narrow sleeve of thin black rubber, drawn over the 
head. A long, light cord was tied to one leg to prevent 
an oceasional individual from flying off. The birds 
were flown in unfamiliar surroundings on dull days 
and were hand-released at heights of 6’ or so. Three 
pigeons and 2 English sparrows flew straight up and 
attempted to escape blindfolded, but tired of this 
shortly and fluttered to the ground like the rest. The 
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wind exceeded 5 mi/hr but was probably not much 
more than 10 mi/hr. Each individual was released 
repeatedly from all four quarters of the compass un- 
til a consistent behavior pattern for that individual 
seemed evident. 

Upon release no birds consistently altered course 
to alight either with or against the wind. Several 
regularly hovered instead of alighting immediately, 
and these, as well as several others, spiraled in the 
air before alighting, not generally changing direction 
more than 180°. Different individuals consistently 
spiral either clockwise or counterclockwise, without 
respect to wind direction, and this is interpreted as 
normal spiral movement, characteristic of free-moving 
organisms (2). A bird released into the wind and ro- 
tating 180° would cover about 25’ before alighting, 
because of the tail wind most of the way, and would 
come in contact with the earth with too much velocity 
(perhaps 15 mi/hr). The same individual, released 
with the wind and spiraling about 180° into the wind, 
would make a short, hovering flight of about 5’, 
alighting at near zero velocity. Generally, the birds 
simply fluttered to the ground in the direction re- 
leased, regardless of wind direction. They obviously 
did not know how near to the ground they were at the 
instant of impact, and sprawled with wings and tail 
outspread. 

The eardrum, only thinly screened by the auricular 
feathers, and with an area in small birds up to 10 
times the relative area in man, may probably be elimi- 
nated from any role in detecting wind direction. The 
sparrows, juncos, and 3 pigeons were flown with 
auricular feathers removed, and no change in behavior 
was noted whether the ear was covered by the blind- 
fold rubber or not. 

These experiments should be repeated by investi- 
gators with larger numbers of species and individuals 
available. Interpretation of this kind of behavior is 
somewhat subjective, and a larger number of trials 
might result in different conclusions. 

However, our results indicate that birds alight by 
visual cues. They normally turn to alight into the wind 
whenever it reaches velocities approaching 10 mi/hr. 
It is also known that, although birds hold their heads 
in a characteristic position of rest in arising and 
maneuvering, they turn them intently downward upon 
alighting. I believe they are observing the let-down 
point, in most eases binocularly. If they sense that 
their speed is too high, they know the wind is behind 
them and make a sharp turn of 90° to 180°, alighting 
the instant the wind cancels forward movement. If the 
wind is less than 5 mi/hr, they pay no evident at- 
tention to it, alighting indiscriminately from any di- 
rection. 

The importance of vision in the alighting of birds 
may explain migration catastrophes like the one that 
occurred on the night of March 13-14, 1904, when 
millions of migrating Lapland longspurs encountered 
a cold front with heavy snow and were killed in 
violent collision with the earth. Most small birds mi- 
grate at night, feeding and resting by day; a migra- 
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tory flight launched on a dark night may actually 
be unable to land safely until daylight. In fact, the 
well-known visual acuity of birds is largely due to the 
great cone-density of the retina, which is generally so 
poor in rods as to be inferior even to the human 
retina for night vision.* 

J. BEECHER 
Chicago Natural History Museum 
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Insect Resistance to Insecticides 


THE problem of the development of resistance to 
insecticides among insects is becoming increasingly 
important. In laboratory studies and observations on 
the development of such resistance, advantage is taken 
of the dosage response, and it is generally assumed 
that individuals surviving high dosages of toxicants 
are inherently resistant. If chemically selected indi- 
viduals are bred generation after generation, a resist- 
ant strain should be developed. This has indeed been 
demonstrated in some instances, but not in others. 
The development of resistance by physiologic muta- 
tion is a very real possibility, but it has not been 
possible to distinguish positively between mutation 
and selection of an existing natural resistance, as 
has been done with bacteria. 

Some toxicologic data being prepared for publica- 
tion elsewhere could not be explained satisfactorily 
on the basis of the variation expressed by the slope 
of the dosage-response curve. This variation relates 
directly to the standard deviation and can be viewed 
as the range of individual responses about the mean 
of the test group. In addition, there appear to be 
types of variation, not expressed by the dosage-re- 
sponse curve, which have been largely neglected in 
selecting for resistance, and which may be far more 
critical in the understanding of how resistance is 
developed. 

One type of variation is that of the individual 
insect. The belief that an individual maintains a static 
position in the population of which it is a member, 
and hence that those individuals surviving chemical 
treatment are genotypically resistant, is probably 
without foundation. There is no way of knowing, of 
course, how all individuals would respond to a second 
administration of the toxicant when death is the eri- 
terion of response. If recovery time following the 
administration of a stupefacient (carbon dioxide, 
nicotine, cyanide) is used as a measure of suscepti- 
bility, it is found that a dynamic variation exists 
among the insects tested (Galleria larvae, Oncopeltus 
adults, Habrobracon adults). An individual recover- 
ing rapidly from one exposure may be slow to recover 
from the next, and vice versa. If a series of tests is 
made, each individual responds by recovering in times 
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of different magnitude. Although a central tendency 
ean be caleulated, it varies among different insects. 
Thus, the mean would seem to be a much better meas- 
ure of an individual’s inherent susceptibility than re- 
sponse to a single test. If such dynamic variation 
exists when measured by recovery time, it is not un- 
reasonable to assume that it exists when mortality is 
the end point observed. Unfortunately, a mean lethal 
dose cannot be estimated for each individual. 

Another type of variation than that expressed by 
the standard deviation is that of the means of the test 
groups. Even though the slope of the dosage-response 
eurve for a given toxicant applied to a test insect is 
relatively stable, it is well known that the LD,, is 
found to vary from day to day, from culture to eul- 
ture, from laboratory to laboratory, and from one 
condition (e.g., temperature) to another. It is thought 
that some of these observed differences are due to 
differences in technique, and certainly some of them 
are. But considering the world population of a single 
insect species, each test group is but a small sample 
of the population at a particular time. The means of 
all test groups must vary widely from place to place, 
from time to time, and under different conditions, even 
though the techniques for study might be identical. 
At present nothing is known about the distribution 
of these group means. The range of distribution might 
be so wide, however, that in localized areas little chem- 
ical selection would be required for segregation of 
resistant groups. 

Of the three variations—variation in response by 
the individual insect, variation in response by indi- 
viduals about the group mean at a particular time, 
and variation of the means of test groups (consider- 
ing the entire population of the species at all times) — 
only the second can be described easily, and only this 
one has been used in selection for resistance. And yet 
this may be the one least likely to yield the desired 
results. If the first type of variation is to be found 
generally with different insects and with different 
toxicants, the apparent phenotype as judged by a 
single test may be quite different from the genotype, 
and genetic studies based on selection using the 
dosage-response curve may be faulty, success being 
largely fortuitous. 

There is one technique that has been used with 
signal success in demonstrating development of re- 
sistance in the laboratory, probably because the first 
type of variation is unwittingly taken into considera- 
tion. This technique (Bruce and Decker, Soap Sanit. 
Chemicals, 26, [3], 122, 145 [1950], and others) in- 
volves the exposure of houseflies to DDT—not as a 
single application, but continuously throughout larval 
life. This treatment would eliminate any individual 
which was even temporarily susceptible and would 
permit survival of only those individuals that were 
consistently resistant. 

By taking cognizance of these three types of varia- 
tion, it may be possible to reconcile data that now 
appear conflicting, but to do so requires more infor- 
mation about the distribution of the respective varia- 
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tions, their interrelationships, and the physiologie and 
ecologic factors contributing to each. Certainly, ge- 
netic studies can be conducted on a more secure basis 
if this information becomes available. 


Ramon L, Bearp 
The Connecticut Agricultural Experiment Station 
New Haven 


Research vs. Proprietary Interest 


Way is it that many scientists are behaving like the 
“man in the street,” who may be a well-balanced indi- 
vidual until someone brings up a controversial sub- 
ject in religion or polities? I had always considered a 
good research man as the best available example of 
judicial detachment, able to study scientific matters 
objectively, and to discard even his own data if found 
to be of doubtful significance. 

Now I am unhappily discovering that a considerable 
number of rather important scientists are unable to 
diseuss security regulations or loyalty oaths without 
exhibiting either an attitude of sophomorie resent- 
ment or the type of prejudiced argument one expects 
from the man in the street, to whom the subject under 
discussion appears to be either all white or all black. 
Although there have been some calm and scholarly 
presentations of certain dangers to academic and sci- 
entific freedom, such have not seemed to be the rule. 
In a subeategory of this group, I find that some sei- 
entists who have served with, or been in contact with, 
the military allow themselves to sound off much like 
the ex-soldier who hated the first sergeant. 

Enough of complaint. All our training and experi- 
ence in research lead us automatically to consider both 
sides of a moot question. Matters of procedure now 
being argued—in typical American style—are of the 
gravest importance to the future of research and to 
the future of our country. Both these matters are im- 
portant. It is the security of our country that makes 
possible the significant advances in all of science. 
Men of the greatest sincerity are trying to maintain 
that security, and those who are charged with that 
duty are obliged to set up rules, a procedure necessary 
in any institution of great size. It is true that some 
of the men who administer these rules, although pos- 
sibly sincere, may be men of limited vision. It is also 
true that there are occasions when the earnest scien- 
tist, immersed in his own problems, finds a fence 
where he thought to find a gate, and in his frustration 
speaks out in unscientific style (most of us show such 
human frailty at times). May we not wait to cool off, 
however, before we write a book or a review about it? 

It appears to the writer that scientific research, like 
all human existence, is beset with obstacles, differences 
of opinion, obstinate data, annoying rules, limitations 
of time and space, ete. To that is now added the oc- 
casional cooperation and sometimes the supervision of 
some government agency. Not all of us will admit that 
this supervision is necessary (some of us still dislike 
stop signs in traffic regulation), but the situation does 
exist. It is certainly not palatable to consider this as 
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a sort of parental supervision, considering the mental 
caliber of some of the supervisors, but it could be 
likened to a business or family partnership. The wise 
man knows that his business partner or his wife may 
sometimes want to go when he wants to stay, but he 
also knows that the disadvantages of the partnership 
—the items on which he surrenders his own preference 
—are greatly outweighed by the advantages. There- 
fore, he accepts certain limitations. Is it not possible 
to do scientifie work within such a framework in some 
degree of contentment, at least until certain potential 
dangers have receded? 

If the trends that appear to threaten academic 
freedom and even seem to hamstring the progress of 
research are as dangerous and ominous as claimed, 
why not consider the matter as a research problem 
and really study both sides? This type of thing is 
susceptible of reasonable solution in the conference 
room, provided both sides are represented by intelli- 
gent men who ean see the forest as a whole, as well 
as by men who are still threading their way through 
the trees. The military and administrative sides must 
be properly represented, for the scientists alone may 
find it difficult to make up their collective mind (cf. 
the National Science Foundation!). Of course, we 
scientists admit privately that our mental processes 
are a bit superior,. but let us try to listen with com- 
plaisance to the viewpoints of others. 

The turmoil about faculty loyalty oaths has always 
puzzled the writer. Is it entirely because of the threat 
to academic freedom, or do unmentioned feelings of 
personal dignity regarding the unassailable integrity 
of the scholar complicate the situation? This is only 
one point of view, but the writer would be very 
happy to see the research scientist approach the whole 
problem with more scientific detachment, trying to 
understand the necessities of those charged with the 
protection of our national security (and with it our 
fine research facilities), recognizing without condon- 
ing certain weak links in the administrative chain, 
and, above all, carrying scientific methods and ideals 
and dignity into the argument, not forgetting these 
ideals when someone gets a blow on the nose. 

Atvixn R. Lamp 
Experiment Station 


Hawaiian Sugar Planters Association 
Honolulu 


Pressor and Oxytocic Hormones of the 
Pituitary Gland 


IN THE past few years, by the use of improvements 
in analytical methods of extraction and of adsorp- 
tion and elution, du Vigneaud and his collaborators 
(Pierce and Turner) have added much to previous 
knowledge concerning the chemistry of the pressor 
and oxytocic hormones of the pituitary gland. Enough 
is now known concerning the amino acid constituents 
of these hormones to warrant the following observa- 
tions concerning the relationship between them. 

According to du Vigneaud and his collaborators, 
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the acids common to both hormones are tyrosine, pro- 
line, glutamic acid, aspartic acid, glycine, and cystine. 
In addition to these, the pressor hormone contains 
arginine and phenylalanine, and the oxytocie hor- 
mone, leucine and isoleucine. 

The presence of phenylalanine in the pressor hor- 
mone is in contradiction to the work of Stehle and 
Fraser, who reported it to be absent. The absence 
of isoleucine from the same hormone is in contradie- 
tion to the work of Stehle and Trister, who reported 
it to be present. The work of Stehle and his collabo- 
rators was done with a preparation much inferior in 
potency to that investigated by du Vigneaud and his 
collaborators. The isoleucine reported by the former 
may have been contained in the ballast of the pressor 
preparation. The absence of phenylalanine is not 
easily explained, since conditions were favorable for 
its detection. If the reader is willing for the moment 
to accept the results of Stehle and his collaborators 
as correct, the results of du Vigneaud and his col- 
laborators have what seems like a plausible explana- 
tion. In the starch column method of separation, 
phenylalanine and isoleucine appear in close sequence 
in the eluate, so that it is possible what was reported 
as phenylalanine may have been isoleucine. 

If this is true, then the interesting conclusion fol- 
lows that the only difference between the pressor and 
oxytocie hormones is the occurrence of leucine in- 
stead of arginine in the oxytocie hormone and, vice 
versa, the occurrence of arginine instead of leucine 
in the pressor hormone. The possibility that one hor- 
mone may be derived from the other occurs immedi- 
ately. The introduction of a guanidine group into 
leucine with the elimination of a methyl group would 
convert the oxytocic hormone into the pressor hor- 
mone, The reverse, the conversion of the pressor hor- 
mone into the oxytocic, requires the elimination of the 
guanidine radical from arginine and the introduction 
of a methyl group. 

The ideas expressed are not compatible with the 
conception that the two hormones are split products 
of a giant molecule. 


. L. STEHLE 
Department of Pharmacology . 


McGill University 


Electrokinetic Behavior of Dilute 
Monodisperse Sulfur Hydrosols 


Tue development of dilute monodisperse sulfur 
hydrosols by LaMer and Barnes (1) has resulted in 
the study and solution of a number of problems previ- 
ously unattainable with polydisperse sols (2-5). How- 
ever, the electrokinetic properties of the dilute mono- 
disperse sols had not been studied in connection with 
any of these investigations. 

Recently such a study was made, using a micro- 
electrophoresis method (6). Sols prepared with dilute 
sodium thiosulfate (0.002 M) and HCl (0.001-0.003 
M) were found to contain positively charged parti- 
cles. Previously, the charge on the sulfur particles in 
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sols prepared from concentrated reagents had always 
been found to be negative, presumably because of the 
pentathionate ion produced in the chemical reaction, 
which becomes strongly bound to the particles (7). 
Our investigations have demonstrated that the funda- 
mental reason for the existence of positively charged 
particles in the dilute sols is the absence of a signifi- 
cant concentration of pentathionate ion. Under these 
cireumstances hydrogen ion can become the charging 
species. The positive charge decreases with increasing 
pH. The particles are isoelectric at pH of approxi- 
mately 4, and negative at higher pH values. When ex- 
tremely small amounts of sodium pentathionate were 
added to the dilute monodisperse sols (final concen- 
tration of Na,S,O,=1-2x10° M), the positive 
charge was immediately reduced considerably or com- 
pletely reversed. Such experiments indicate that the 
concentration of pentathionate in the original dilute 
sols is always less than 1 x 10-° M many hours after 
mixing the reagents. 


In a recent paper Dinegar, Smellie, and LaMer 
drew the same conclusions concerning the pentathion- 
ate ion concentration in these dilute sols from the 
results of chemical measurements (8). 

Rosert H. 


Department of Chemistry Victor K. LaMer 


Columbia University 
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Book Reviews 


Carbon Dioxide Fixation and Photosynthesis. Sym- 
posia of the Society for Experimental Biology, No. 
V. New York: Academic Press, 1951. 342 pp. $6.80. 
The papers read at the Sheffield meetings of the 

Society for Experimental Biology in 1950 are now 
available in book form. They attest to a carefully 
planned program in which various phases of the gen- 
eral problem of photosynthesis have been ably pre- 
sented by persons whose efforts have contributed ma- 
terially to a better understanding of this complicated 
process. Included are discussions of the most impor- 
tant physical, chemical, comparative-biochemical, and 
biological aspects. On the whole, the material has 
been very well integrated. 

The first four chapters, by H. A. Krebs, H. G. 
Wood, S. Ochoa, and D. Herbert, set forth the devel- 
opment of our comprehension of carbon dioxide as- 
similation by nonphotosynthesizing organisms. They 
show how, from the discovery of this phenomenon, 
now some 15 years ago, detailed investigations have 
resulted in a definition of several of the specific re- 
actions involved, including the isolation and charac- 
terization of enzymes and coenzymes that play a role 
in CO, fixation by animal tissues and microorganisms. 
Herbert’s paper, especially—containing much other- 
wise unpublished material and a penetrating critical 
analysis of existing discrepancies—is a fine contri- 
bution. 

Three succeeding chapters are concerned with as- 
pects of the metabolism of higher plants. M. Thomas 
discusses crassulacean acid metabolism; because of the 
emphasis in the first four chapters on the mechanism 
of formation of certain di and tricarboxylic acids, it 
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provides a link with the first part of the book. The 
subject matter treated by Thomas, however, is, from 
the point of view of a biochemical analysis, still in a 
rudimentary state. The papers by O. V. S. Heath, 
and by H. L. Penman and R. K. Schofield, dealing, 
respectively, with assimilation by leaves with stomatal 
control eliminated, and with some physical aspects of 
assimilation and transpiration, conelude this “bio- 
logieal interlude.” The three chapters provide many 
examples of the complications attending studies with 
higher plants. 

The next three chapters are an excellent introdue- 
tion to the photochemical basis of the photosynthesis 
problem. The photochemical formation and reactions 
of atoms and radicals in aqueous systems are dis- 
eussed by M. G. Evans and N. Uri; photochemical 
oxidation-reduction processes, also in aqueous sys- 
tems, by Jos. Weiss; and the resonance transfer of 
energy between molecules by E. J. Bowen. The gen- 
eral treatment of these aspects is so admirable, and 
the implications for a better understanding of the 
mechanism of photosynthesis are so clearly evident 
and so well presented, that a careful study of these 
chapters cannot be too strongly recommended. 

James Franek’s paper on the physical background 
of photosynthesis summarizes the application of phys- 
ieal principles to the formulation of an integrated 
pieture of a general mechanism. The section on phys- 
ieal aspects is concluded with a chapter by M. S. 
Nishimura, C. P. Whittingham, and Robert Emerson 
on the maximum efficiency of photosynthesis, repre- 
senting a critical evaluation of this much debated 
and controversial field, and one by B. Kok on photo- 
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induced interactions in the metabolism of green plant 
cells, with additional remarks on quantum efficiency. 

The more specifically biochemical phase of the sub- 
ject is introduced by R. Hill, whose epoch-making 
researches in 1939 provided the first opportunity for 
approaching a study of the photosynthetic mechanism 
by means of enzyme-chemical methods. Hill’s paper 
on reductions by chloroplasts, dealing with the most 
important biochemical consequences of his work, is 
followed by a chapter by C. S. French and H. W. 
Milner in which significant methodological develop- 
ments in the preparation of photochemically active 
suspensions of fragmented chloroplasts are discussed. 
Wassink’s paper on the reducing action of light in 
photosynthesis reviews a number of observations 
generally supporting the thesis that light absorption 
by photosynthesizing organisms generates reducing 
power. Two further chapters, by H. Gaffron, E. W. 
Fager, and J. L. Rosenberg, and by M. Calvin and 
collaborators, describe the exciting results of studies 
with carbon dioxide, labeled with C'*, and aimed at 
unraveling the stages by which CO, is transformed 
into organic matter during photosynthesis. The appli- 
cation of isotopes, combined with the use of refined 
analytical procedures, for the separation and identi- 
fication of labeled products (ion-exchange columns, 
paper chromatography, radioautography) has yielded 
information that could not otherwise have been ob- 
tained. This phase is currently in so active a state 
of development, however, that the detailed interpre- 
tation of the results given in the present volume is 
rapidly being modified by subsequent studies. 

An excellent feature of the book is the inclusion of 
three final chapters, two by O. Warburg, D. Burk, 
and A. L. Schade (with J. Hunter coauthor of the see- 
ond), and one by H. A. Krebs. In these papers, re- 
cent innovations in the methodology for conducting 
photosynthesis experiments, for measuring light ab- 
sorption, and for determinations of gas exchanges in 
photosynthesizing or respiring cells are described in 
sufficient detail to make them generally available. 
Anyone familiar with the limitations of earlier meth- 
ods will realize the importance of these new tech- 
niques. 

For persons interested in the general problems of 
carbon dioxide assimilation and photosynthesis, the 
book is obviously required reading. But specialists in 
other fields can also benefit from a study of its con- 
tents; they will find in it a great deal of important 
information, on the whole well written and ably pre- 
sented. The book is a credit to the planners of the 
symposium and to the contributors. 

C. B. van 
Hopkins Marine Station, Pacific Grove, California 


Pathology of the Fetus and the Newborn. Edith L. 
Potter. Chicago: Year Book Pub., 1952. 578 pp. 
and 601 figs. $19.00. 

This large, important volume represents an exhaus- 
tive treatise on the morbid anatomy of all diseases 
affecting the fetus and the newborn. It is written by 
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the leading authority on this subject and represents 
the results of 18 years of patient and accurate obser- 
vation on the pathogenesis of fetal and neonatal death 
in a large maternity hospital. Its material has been 
drawn not only from the Chicago Lying-in Hospital 
and the Chicago Board of Health, but from the many 
physicians of that city and elsewhere in this country 
who recognize Dr. Potter’s prominence in this field 
of human medicine. The author’s credo is best ex- 
pressed in her own words when she says, “The de- 
seription of the body of a dead infant is of no value 
as an isolated piece of information, but if it is inte- 
grated with the various aspects of heredity, concep- 
tion, development, intrauterine and extrauterine en- 
vironment and behavior it becomes part of an im- 
portant chronicle.” 

The material is well organized and arranged. Sub- 
jects of broad interest, such as causes of fetal and 
infant death, or prematurity, are appropriately 
grouped as chapters comprising the first third of the 
volume, and the specific organ systems and their dis- 
eases occupy the remaining chapters. The bibliogra- 
phy, although not exhaustive, is more than adequate 
for students in this field. The indexing is of high 
order. 

The format is pleasing and the illustrations are 
numerous and of superb quality. The rare printer's 
error, such as the transposition of two lines on page 
116, in no way detracts from the excellence of the 
printing. 

This is the most modern and complete work on this 
vital phase of human disease. Although written by a 
pathologist as an authoritative compilation for her 
fellow-pathologists, it is a treasure house of corre- 
lated embryologic, anatomic, pathologic, and clinical 
data on the fetus and the newborn infant who has 
failed to survive. 

Artuur T. HERTIG 
Department of Pathology, Harvard Medical School 


Scientific Book Register 


Disease in Plants: An Introduction to Agricultural Phyto- 
pathology. Neil E. Stevens and Russell B. Stevens. 
Waltham, Mass.: Chronica Botanica; New York: 
Stechert-Hafner, 1952. 219 pp. $4.75. 

Les Théories Electroniques de la Chimie Organique. 
Bernard Pullman and Alberte Pullman. Paris: Masson 
et Cie, 1952. 665 pp. 5800 fr. 

Histopathological Technic: Including a Discussion of 
Botanical Microtechnic. 2nd ed. Aram A. Krajian 
and R. B. H. Gradwohl. St. Louis: Mosby, 1952. 362 
pp. $6.75. 

Diseases of Vegetable Crops. John Charles Walker. New 
York—London: McGraw-Hill, 1952. 529 pp. $7.50. 
Surgery and the Endocrine System. Physiologic Response 
to Surgical Trauma—Operative Management of En- 
docrine Dysfunction. James L. Hardy. Philadelphia- 

London: Saunders, 1952. 153 pp. $5.00. 

Limnology. 2nd ed. Paul 8. Welch. New York—London: 
McGraw-Hill, 1952. 538 pp. $8.00. 

Electrolytic Manganese and its Alloys. Reginald S. Dean. 
New York: Ronald Press, 1952. 257 pp. $12.00. 
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General 


Biology 


4th Edition 


new edition combining the ‘types principles approach 


by James W. Mavor, Emeritus Professor, Union College 


Hl ere is a new revision of a text well-known for its logical ar- 
rangement of material, its clear, simple style, its fine illustrations, and 
its fair balance between botany and zoology. 


GENERALLY revised and brought up-to-date, the 4th edition 
is slightly shorter than its predecessor. There are many new illus- 
trations, and new sets of questions have been provided at the ends 
of the chapters. An interesting discussion of the work of von Frisch 
on the Language of Bees is included in the chapter on Arthropods. 


_A MANUAL, Laboratory Exercises in General Biology, 4th 
Edition, has been prepared to conform with the new edition of the 
text. 


Published 1952—-$5.75, the text 
$3.50, the manual 


The Macmillan Company, 60 Fifth Ave., New York 11, N.Y. 
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Publications Received 


An Adhesive Tape-Resistor System. Nat. Bur. Standards 
Cire. 530. B. L. Davis. Washington, D. C.: GPO, 1952. 
83 pp. Illus. 30¢. 

The Agaricales (Mushrooms) in Modern Taxonomy. 
Vol. XXII, Revista de Botanica. Rolf Singer. Tucu- 
man, Argentina: Universidad nacional de Tucumén, 
Instituto Miguel Lillo, 1949. 832 pp. 29 plates. 

Atlas of Framboesia. A Nomenclature and Clinical Study 
of the Skin Lesions. Kenneth R. Hill, R. Kodijat, and 
M. Sardadi. Geneva: World Health Organization, 1951. 
19 pp. Illus. $1.00. 

Cardiolipin Antigens. Preparation and Chemical and 
Serological Control. Mary C. Pangborn, F. Maltaner, V. 
N. Tompkins, T. Beecher, W. R. Thompson, and Mary 
Rose Flynn. Geneva: World Health Organization, 
1951. 63 pp. $1.00. 

Centenary Souvenir, 1851-1951. Madras, India: Madras 
Government Museum. Ixvi+ 146 pp.+12 plates. Illus. 
(No price given.) 

Conformal Representation. 2nd ed. Cambridge Tracts 
in Mathematical Physics No. 28. C. Carathéodory. 
New York: Cambridge Univ. Press, 1952. ix+115 pp. 
Illus. $2.50. 

Directory of Fellowship Awards for the Years 1922-50. 
New York: General Education Board, 1952. 270 pp. 

The Encyclopedia of Nursing. Lucile Petry, Ed. Phila- 
delphia—London: Saunders, 1952. 1011 pp. $4.75. 

The Food of Albacore (Germo Alalunga) off California 
and Baja California. Bull. Scripps Institution of Ocean- 
ography, Vol. 6, No. 4. J. L. MeHugh. Berkeley and 
Los Angeles: Univ. Calif. Press, 1952. 12 pp. Illus. 25¢. 

Gazetteer of Agricultural and Forestry Research Sta- 
tions in the British Commonwealth, 1952. Farnham 
Royal, Bucks, Eng.: Commonwealth Agricultural 
Bureaux, 1952. 517 pp. 30s. 

General Biology. 3rd ed. Perry D. Strausbaugh and 
Bernal R. Weimer. New York: Wiley; London: Chap- 
man & Hall, 1952. 813 pp. $6.00. 

General Chemistry. Elementary survey emphasizing in- 
dustrial applications of fundamental principles. 6th ed. 
Horace G. Deming. New York: Wiley; London: Chap- 
man & Hall, 1952. 656 pp. $5.75. 

A Generic Revision of the Family Agromyzidae (Dip- 
tera), with a Catalogue of New World Species. Univ. 
Calif. Pubs. in Entomol., Vol. 8:8. Kenneth E. Frick. 
113 pp. Illus. $1.25. The Heleidae of California. Univ. 
Calif. Pubs. in Entomol., Vol. 9:2. Willis W. Wirth. 
Berkeley and Los Angeles: Univ. Calif. Press, 1952. 
171 pp. Illus. $2.00. 

Laboratory Manual for General Bacteriology. 4th ed. 
Compiled by George L. Peltier, Carl E. Georgi, and 
Lawrence F. Lindgren. New York: Wiley; London: 
Chapman & Hall, 1952. 293 pp. $3.50. 

My Fight to Conquer Multiple Sclerosis. Hinton D. 
Jonez. New York: Julian Messner, 1952. 227 pp. $3.50. 

The Science of Flames and Furnaces. M. W. Thring. 
New York: Wiley, 1952. 416 pp. $6.50. 

Secondary Science Education. Harrington Wells. New 
York—London: McGraw-Hill, 1952. 367 pp. $4.50. 

Thermodynamics from a Generalized Standpoint. Joseph 
Louis Finck. Brooklyn, N. Y.: Flatbush Pubs., 1951. 
124 pp. $4.00. 

Unit Processes in Organic Synthesis. 4th ed. P. H. Grog- 
gins, Ed. New York—London: McGraw-Hill, 1952. 937 
pp. $12.50. 
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dents. Save time, work, money. Send for Free book Today. 


LINGUAPHONE INSTITUTE @ 8405 Radio City, New York 20 


PERIODICALS ( and domestic, Entire 


WANTED TO PURCHASE . . | 
libraries and smaller 
and BOOKS lec 


SCIENTIFI 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Sets and runs. forei 


Your sets and files of scientific to 


us lists and description i 
at high market prices. Write Dept. 3.5. "EARN 


Research and Teaching Assistantship in Pharmacology Dept. 
Research on fluid and electrolyte balance and renal function. 
Well equipped laboratories. Growing, progressive institution, 
intellectually stimulating, friend] atmosphere. Qualifications : 

S. or equivaent experience in clinical chemistry, pharmacology 
or physiolog. State training, laboratoyr experience and salary 
requirements in first letter. Box 203, SCIEN NCE, 5/30 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and titles 
so, please send us Teck want list. 
TECHERT- HAFNER, INC. 
31 East 10th St., New York 3 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


[= MARKET PLACE 


BOOKS 


uel NUMBER PERIODICALS — Bought and Sold 
@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3. N. Y. 


PROFESSIONAL SERVICES 


GLASS BLOWING ¢, Ezerz. 


According to Specifications for chemical, medical, 
industrial RESEARCH LABORATORIES. 
Accurate and Fast Service 


LABORATORY GLASS SUPPLY CO. $2, Vest St. 


New York 31, N. Y. 


|| SUPPLIES AND EQUIPMENT |) i 


Cc. P. AMINO ACIDS 
and Peptides 
for immediate delivery 
H. M, CHEMICAL CO., LTD. 
— 18th St. Santa Monica, Calif. 


1651 


For the 


e MICROSCOPES 
MICROTOMES 
e REFRACTOMETERS 


Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 


LABORATORY SERVICES 
DUNDATION in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Mineral determinations including sodium 
and fluorine 

_ Proximate analyses 

_ Vitamin and amino acid assays 

» Food biochemistry and microbiology 

<a Write for price schedule 


"WISCONSIN. ALUMMI RESEARCH FOUNDATION 


P. O, BOX 2059 MADISON 1, WISCONSIN 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 


specifications and drawings. Inquiries invited. 
Estimates furnished. 

E. MACHLETT & SON 
218 East 23rd St. New York 10, N. Y. 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div: $, 1921 Walnut St., Philadelphia 3, Pa. 


Bacteriologists 
Chemists? Pharmacologists - 


SUPPLIES AND EQUIPMENT 
@ RARE 
@ COMMON 


STAINS 


STARKMAN Biological Laboratory 261, Bloor 


Continuous Controlled Irradiation 
of Biological Systems 


QUANTUM, INC. 
ei 
t. Carmel Station, Hamden, Conn. 


Write to 


ERIC SOBOTKA CO. « 


102 West 42nd Street 
New York 18, N. Y. 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES e Cambridge 42, Mass. 


COFFEE-CAPTAN (a-furfuryl mercaptan) 
Dominant Note in Roast Coffee Odor 
33-F For Flavor =: Solution (1:200) in propylene glycol 
33-0 For Perfume: Solution (1:200) in benzy! benzoate 
Samples on Request to Established Laboratories 


CARGILLE SCIENTIFIC, INC. 
118 Liberty Street New York 6, N. Y. 


COVER 
GLASSES 


SQUARES, RECTANGLES 
AND CIRCLES 


Propper Select Quality Micro Cover Glasses are 
non-corrosive, non-fogging, and entirely free from 
flaws . . . meet or exceed all Federal specifications. 


@ Largest and most complete stock in the U. S. A. 
@ Special sizes of any dimension made to order 
@ Complete range of circles also available 
Write for details, prices, and samples. 
PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


May 30, 1952 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 
NEW and USED SCIENTIFIC EQUIPMENT: All AMINO ACIDS— 


Microscopes, Refractometers, Colorimeters, Microprojectors, Bal- 
ances, etc. Reconditioned instruments fully guaranteed. Liberal 
trade-in allowance on your old equipment. Repairs of all laboratory 
instruments; also custom buildin rite for estimates. 

Ww. H. HARTMANN, 1508 vedios, San Francisco 15, Calif. 


natural, synthetic, unnatural, 

Rare Sugars, Biochemical Products, Reagents, New 

Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 

BIOS LABORATORIES, INC. 17, Wot 60th Street, 


THIS is the EXACT SIZE RECTANGLE “OVIN Sreuments 
on the Field Finder containing 
over 50000 lines and indicia. 


Zeiss Microscope—binocuiar, apochromatic lenses—without me- 
‘ No. 201-050-150 chanical stage $500.00. Address Box 215, SCIENCE. 

They form a simple, non-marking Micro-Slide 

device for the microscopist to re=- 


locate fields of interest ina FIELD FINDER LABORATORY ANIMALS oes ted BASSITS 


flide-mounted specimen,’ Other PIGEONS HAMSTERS 
advantages: Superb precision= Clean healthy well-fed animals > MICE POULTRY GUINEA Pics 
with interchangeability; non-des- Guaranteed suitable for your | JOHN LANDIS 
t 4 t t e 
tructive; used by subst Apa ion.) Reasonably priced—Dependable service agerstown 


SILVER SPRING. MD. 


20% discount on all LP records. Postage free in U.S. Full F CONSISTENT R 
guarantee, Write for free complete catalog. MAILORDER or ats bd e ad 


CORD COMPANY, 6349 North Western Avenue, ears 1 45, 


Illinois—Room 211S. 6/13, 27 e BUDD MT. RODENT FARM 
# LABORATORY ANIMALS @ CHESTER, N. J. 
Consistency Breeders of a recognized strain of Wistar. 


aad D. endabiltt 
toe. PARASITOLOGICAL PREPARATIONS 


NEW CITY, N. Y. e high quality —low priced. Write for catalog 


TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


DENTAL CARIES and FLUORINE—, 


7% x clothbound, double column, XI +111 pages 


FROM THE CONTENTS: 
H. Trendley Dean Epidemiological Studies in the United States 
Robert Weaver Epidemiological Studies in the British Isles and India 
T. Ockerse Fluorine and Dental Caries in South Africa 
Philip Jay and Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 


Francis A. Arnold, Jr. and Non-Fluoride Areas 
Wallace D. Armstrong Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 
Harold C. Hodge and Experimental Caries and a Discussion of the Mechanism of Caries 


Reidar F. Sognnaes nhibition by Fluorine 
F. J. McClure ev | Physiological Effects of Trace eine of Fluorine 
B. G. Bibby Topical Applications of Fluorides as a Method of Combatting 


ental Caries 


Francis A. Arnold, Jr. be Possibility of Reducing Dental Caries by Increasing Fluoride 
ngestion 
Abel Wolman Fluorine and the Public Water Supply 


Published in 1946, this volume is attracting increasing atten- 
tion today. $3.50—Cash order price to AAAS members $3.00 
TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


Enclosed is Please accept my order for | Address .............. 
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FRACTIONATION PROBLEMS ? 


here’s help for you... 


Ts tireless servant in your laboratory will automatically 
collect any number (up to 200) of rigidly controlled samples 
of predetermined fluid volumes. Each collected sample may 
comprise any number of drops from one to four hundred. As 
each separate sampling is completed, the carriage automat- 
ically advances to repeat identical collections consecutively 
until the whole fractionation has been made. 

All you have to do is to set it up for the: conditions of the 
chosen experiment, short or long, and then leave it alone. 
The machine will plod along without attention hour after hour, 
all day (and night) long. When the job’s done, it will shut 
itself off. 

The Technicon Fraction Collector has been thoroughly 
tested in actual laboratory installations, where it has proven 
invaluable to busy research staffs. We shall be happy to send 
you details. 


Ref. Chromatography of Amino Acids on Starch Columns— 
W. H. Stein and S. Moore, Jrni. Biol. Chem. 176, 337,(1948) 


4 saves time and labor 


relieves laboratory staff of the fretful and time- 
consuming chore of fraction-cutting: releases workers 
for other duties. 


(' triples work output 
you can run it twenty-four hours a day, continuously, 
to triple fractionation output as compared with an 8 
hour laboratory day. 

4 gives greater resolution 


by collecting a large number of small fractions, 
rather than a few gross ones, you'll get more data 
from a given fractionation, e.g. a chromatogram, or 
a fractional distillation. 


because the possibility of human error is avtomati- 
cally ruled out. Now fraction-collection becomes a 
straightforward mechanical procedure. 
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This NEWEST Series 


f . . . is another achievement by AO 
0 SPENCER Spercer Scientists who have played a 
prominent role in the development of 

phase microscopy. Today ‘‘Phase’’ is 

being widely adopted in both research 

and routine microscopy for studying 

a § ep living organisms and other. materials of 

inherently low contrast. The usefulness 

of this technique has. been greatly in- 


Vi | C r0 S C 0 es creased by the variety and versatility of 
--4 AO Spencer equipment. 


H This new series of instruments combines 
the advantages of ‘‘Phase’’ with the 


recent mechanical advancements in AO 
Spencer Microscopes. Write for free 
booklet to Dept. Es. 
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* RESPONSIVE FINE ADJUSTMENT 
Placed conveniently low. Calibrations 
accurate throughout entire range of 
travel. Backlash is eliminated. 


WAS. 
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42 


* CUSTOM TENSION ADJUSTMENT 
Substage and coarse focusing tension 
instantly set to suit your touch. 


* NEW "PINCH GRIP” MECHANICAL STAGE 
Rapid insertion of slides without 
disturbing mechanical adjustments. 


* PHASE TURRET CONDENSER 
Easy to rotate. Interchangeable annular 
diaphragms, parcenterable to four 
phase objectives. Centerable mount for 
accurate alignment in substage. 


* WIDE SELECTION OF OBJECTIVES 
Bright, Dark, B Minus Contrast in 
gradations to mect individual needs. 


‘American @ Optical 


COMPANY 
INSTRUMENT DIVISION ¢ BUFFALO 15, NEW YORK 
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